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EXECUTIVE SUMMARY

Several field investigations have been conducted at the

French Limited Site since December, 1982. The most recent

consolidation of the various investigation reports was

published as the draft CERCLA Remedial Investigation (RI)

report in June, 1986. This draft was subsequently accepted by

EPA, as the final RI Report .for the site pending resolution of

certain issues to be addressed in the 1986 Field

Investigation. Generally, there have been common

interpretations of the factual data base., However, in certain

areas, limited and/or conflicting data have been reported by

the different studies. A 1986 Field Investigation was proposed

by the French Limited Task Group and approved by EPA, to

broaden the technical data base and investigate four specific

areas. A description of these four areas of expanded

investigation, and the results of the 1986 Investigation, is as

follows:

1) PCS Concentration Distribution in Sludge - This task

was designed to identify maximum PCB concentrations in the

lagoon sludges. It was also designed to assess the possibility

of segregating sludges containing different PCB concentration

levels, if there should be a requirement for different

disposal methods for different concentration levels.
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Only 1 sample location in the lagoon reported a PCS

concentration over 500 ppm. This location near the southern

shore of the lagoon, reported a 693 ppm PCB concentration. A

subsequent re-extraction and re-analysis of the same sample

reported 144 PCB concentration. This variability of analytic

results precludes a firm conclusion that the sample exceeds 500

ppm PCB concentration.

It is clearly feasible to remove this "spot" of

sludge separately from the remaining lagoon sludge, should

separate disposal methods be required.

2. Contaminated Soil Volume Assessment - This task

provided additional soil contamination analysis data to update

the contaminated soil volume estimate. Estimates of

contaminated soil volume were made based on four different

decontamination cleanup objectives. The results are as follows:

ESTIMATED CONTAMINATED SOIL VOLUME

Decontamination Volume
Objective (ppm-PNA's) (Cubic Yards)

1 ppm 267,000
10 ppm 51,000
100 ppm 35,400
1000 ppm 25,500

ii
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3. Alluvial Remnant Assessment - The purpose of this

task was to identify the extent and configuration of alluvial

remnant material separating the French Lagoon and the Riverdale

water supply wells. The degree of hydraulic communication that

exists across this alluvial remnant material was also assessed.

Clay material in the Alluvial remnant area may have

originated from the underlying Beaumont Formation, but it has

been reworked and mixed with sand to such an extent that it

does not retain compositional qualities of the parent

formation. The discontinuous configuration of the remnant,

combined with the composition of its material was found to

retard but not prevent future lateral contaminant migration

between French Limited and the Riverdale.

4. Deep Aquifer Hydrogeologic Assessment - Previous

geologic investigations have suggested that a confining

aquitard exists under the French Limited Lagoon that

hydrologically isolates the shallow Alluvial zone from the

regional Deep Aquifer. However, the previous investigations

also detected trace level contamination in the first Deep

Aquifer below the site.

This task was designed to provide supplemental

geologic, hydrogeologic, and chemical analysis information to

iii
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support a detailed analysis of the aguitard's hydro.logic

integrity. Additionally the investigation would identify the

source and extent of trace contamination in the Deep Aquifer.

Performance of these investigations resulted in a

conclusion that the aquitard does prevent vertical migration of

contaminants from the Alluvial zone into the Deep Aquifer. It

was further determined that trace contamination existing in the

Deep Aquifer had migrated downward by means of leakage around

certain of the artificial penetrations in the area.

Additionally, the investigations provided hydrogeologic

characteristic data for both the shallow and Deep Aquifers.

iv
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1.0 INTRODUCTION

Several field investigations have been conducted at the

French Limited Superfund site since December, 1982. These

investigations have been documented in various reports. The

most recent consolidation was published as the Draft CERCLA

Remedial Investigation (RI) Report in June, 1986. This draft

was subsequently accepted by EPA, as the final RI Report for

the site, pending resolution of certain issues to be addressed

in the 1986 field investigation. A significant technical data

base has been generated by these previous investigations, and

numerous conclusions have been drawn, as reported in the draft

RI report.

Some data interpretations have been modified after

detailed technical review by the Environmental Protection

Agency (EPA) and the French Limited Task Group. In general,

this review has resulted in a common interpretation of the

factual data base. However, there are certain areas where

limited and/or conflicting data were developed during the

various investigatory programs. As a result, a 1986 Field

Investigation Program was proposed by the French Limited Task

Group and approved by the EPA, to broaden the technical data

base in four specific areas. A brief description of these four

expanded investigative areas is as follows:

• Identify the maximum PCB concentration in the lagoon

sludges, and assess the possibility of segregating

sludges containing different PCB concentration levels.

1 - 1
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• Identify the volume of contaminated soils underlying

and surrounding the lagoon sludges.

• Identify the extent and configuration of an alluvial

remnant (buried clay ridge) within the alluvium

separating the French Limited Lagoon and Riverdale

water supply wells, and assess its impact on the

hydraulic connection of the two locations, through

the shallow aquifer.

• Assess the The hydrogeology of the deep aquifer

located approximately 120 feet below grade at the

site, and provide identification of contaminant

migration pathways which might impact it.

The purpose and scope of the 1986 fi«ld investigation is

further described in the following sections, which also include

the results of the various tests and analyses.

An overall plan view of the French Limited site is shown

on the Plate 1 - Base Map in Attachment 1. The location of the

various monitor wells at the site are also included.

All field tasks and analytical programs were conducted in

accordance with existing safety and QA/QC procedures developed

and used during previous field investigation activities at the

French Limited site.

1 - 2
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2.0 ASSESSMENT OF lAGOON SLUDGE PCS CONCENTRATIONS

2.1 Purpose of PCS Concentration Survey

Previous investigations have esstablished that PCB

contamination exists at the French Limited site, and that the

higher concentrations of PCBs tend to be located in the far

western portion of the lagoon. However, the previous sampling

and analytical programs lacked sufficient detail to determine

the optimum disposal method requirements for the PCB

contaminated sludges.

The 1986 PCB Sampling and Analysis Survey was

designed to provide detailed PCB concentration information.

The survey, established in a lateral and vertical grid pattern,

covered the far western end of the lagoon where maximum PCB

concentrations are indicated. The PCB concentration data

obtained in this survey will then be available to prepare a PCB

disposal plan that segregates and isolates sludges containing

high PCB concentrations (over 500 ppm) from those containing

lower concentrations, should this be required.

This survey incorporated a program of sample splits

for analysis at three different laboratories, and repeat

analysis of the same samples at one of the laboratories in

order to establish a data base illustrating the degree of

variability in analytical results obtained from the same

samples.

2 - 1
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2.2 Scope of PCS Concentration Survey

2.2.1 Sludge Sample Collection - After PCB

concentration information from previous investigations was

reviewed, it was determined that a sample grid extending

eastward 350 feet from the western end of the lagoon would

cover the area where PCB concentrations over 500 ppm might be

expected. A sampling grid was established in that area of the

lagoon on approximately 50 by 50 foot centers. Samples were

collected at 22 locations on this grid, as shown in Figure 2-1,

at the following depths:

Depth 1 - Sludge surface samples (0 to 8

inches)

Depth 2 - One foot depth samples (8 to 16

inches)

Depth 3 - Two foot depth samples (16 to 24

inches)

Collection of samples was accomplished using a 2-inch

PVC piston sampler to retrieve 24-inch long sample cores from

the lagoon sludge. Samples from each of the three depth

intervals were extruded into individual stainless steel

compositing bowls and blended prior to placement into specially

prepared sample containers. Consistent with approved sampling

protocol, all sample collection and compositing equipment was

decontaminated between samples using rinses of a detergent,

water, acetone, and then water.

2 - 2

RESOURCE ENGINEERING



GULF PUMP ROAD

LAGOON SLUDGE
PCB ANALYTICAL-RESULTS

Notes: A. ( ) Indicates analysis results of ETC

ra-axtraction and re-analysis of the same aliquot.

B. Sludge sampling depth code is as follows:

(1) - Slduge surface (0-9 inches)

(2) - One foot dpeth (3-16 inches)

(3) - Tvo foot depth (16-24 inches)
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The grid consisted of 22 sampling locations,

with 3 sampling depths at each location, resulting in a total

of 66 samples. However, there were 5 sample points that had no

sludge present; thus, no samples were collected.

Of the 61 samples collected, 10 were randomly

selected to be analyzed by 2 separate independent laboratories

specified by the EPA (Radian and Rocky Mountain), in addition

to being analyzed in the laboratory that performed the

analytical work for REI (Environmental Testing and

Certification - ETC). Each of these 10 sample splits was taken

simultaneously from the same homogenized composites, and placed

into identically prepared containers. Complete chain-of-

custody documentation accompanied each individual sample.

After receipt of the analytical results from the

three laboratories, ETC was requested to re-extract and

re-analyze seven samples. These samples vrere randomly selected

by REI, but they included two samples that had previously been

analyzed by all three laboratories and five samples that had

been analyzed only by ETC. The locettion and depth's of the

samples that were analyzed by all three laboratories, and those

that were re-analyzed by ETC is shown on Figure 2-1.

2.2.2 Laboratory PCS Analysis Method Control

To ensure results were comparative from the

three laboratories performing PCB analyses, the sample

preparation, extraction, and analysis methodologies were

2 - 4
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specified to all laboratories. These procedural instructions

are shown in Appendix 1. All samples were analyzed using Gas

Chromatograph/Electron Capture Detector (GC/ECD) techniques,

with results reported in dry weight concentrations.

2.3 PCS Concentration Analysis Results

The results of the PCS analysis of lagoon sludge are

summarized on Figure 2-1. Presented are analytical results

from the three laboratories and the lagoon grid pattern for

reference regarding sample location. Data provided in

parentheses under the ETC column show the analytic results for

samples which were re-extracted and re-analyzed by ETC.

The laboratory reports are provided in the following

Appendices:

Appendix 2 - ETC PCB Analytical Results

Appendix 3 - Rocky Mountain PCB Analytical Results

Appendix 4 - Radian PCB Analytical Results

A review of the analytical data presented in Section

2-3 was performed to evaluate the statistical significance of

the results. This evaluation verified that all results for

sample splits analyzed by all three labs were statistically

valid. A statistical evaluation of the results where only two

analyses data points are available can not be performed.

2 - 5
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2.4 PCS Concentration Assessment Conclusions

Review of the analytical data leads to the following

conclusions regarding the PCB concentration survey of the

French Limited Site.

• Only one (1) sample (Location 12 - Depth 2)

location reflected a PCB concentration over

500 ppm. This sample, from the 8 to 16 inch

depth, reported 693 ppm PCBs.

However, when this sample was re-extracted and

re-analyzed, it reported a 144 ppm PCB

concentration. The variability of analytical

results at this sample point precludes a firm

conclusion that the concentration exceeds 500

ppm.

• Only three (3) sample locations (Locations 1,

12 and 15) indicate PCB concentrations over

100 ppm.

• It is clearly feasible to remove the "spot" of

sludge at sample Location 12 from the lagoon,

separately from the remaining sludge. Should

it become necessary. This ability to

segregate sludge that contains a PCB

concentration in excess of 500 ppm would allow

a separate and/or different remedial method as

compared to the method used for the remaining

sludge.

2 - 6
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Comparison of the sludge's PCB concentration

analytic results from the three laboratories,

and the re-analysis by ETC, indicates a degree

of variability. However, study of the data

does show that high PCB results were present

at sample Location 12 and re-analysis also

showed relatively high concentrations. Low

concentrations shown in the first analysis

tended to be confirmed (Sample Location 9) by

the re-analysis.

2 - 7
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3.0 ASSESSMENT OF CONTAMINATED SOIL VOLUMES

3.1 Purpose of Contaminated Soil Volume Survey - Several

estimates of the volume of contaminated soils underlying the

French Limited Site have been developed during previous field

investigations. These estimates were based on visual

observation, limited analytical quemtification of soil

contaminants, and assumed decontamination objectives. The most

recent lagoon boring program (1985) obtained gas

chromatography/mass spectroscopy (GC/MS) analytical data for

underlying soils. The data indicates that base/neutral

priority pollutants, specifically polynuclear aromatics (PNAs),

could be an acceptable indicator of contamination due to their

mobility and persistence in the subgrade soil environment. The

volume estimate reported in the 1985 Remedial Investigation

Report was based upon an assumed decontamination objective of 1

ppm PNAs.

The purpose of this 1986 assessment is to develop

additional soil contamination analytical data and use it, in

combination with the existing data to update the underlying and

surrounding contaminated soil volume calculation.

3.2 Scope of Contaminated Soil Volume Survey - Previous

studies (lagoon borings and resistivity profiling) at the site

have indicated that the permeable strata adjacent to the lagoon

may be pathways of radial contaminant migration. To better

define the extent of this migration, and thus better quantify

3 - 1
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the contaminated soil volumes, samples from ten (10) borings

located around the perimeter of the lagoon were collected to

augment the analytical data base. Additionally, soil samples

were taken during the installation of. two (2) monitor wells

(REI 10-3 and REI 11).

Due to the hydraulic pressures present in the

subgrade sand zones, hollow stem auger equipment could not be

utilized for advancing these borings, as was specified in the

project work plan. Instead, rotary wash techniques were used.

Soil samples were collected using split spoon and Shelby tube

samplers on a continuous basis from the surface to the depth at

which the confining clay stratum was encountered. Samples from

each boring were selected for chemical analysis based upon a

combination of visual inspection, HNU screening, and physical

observation of stratum breaks between permeable zones and clay

strata.

All samples for chemical analysis were placed into

pre-cleaned 16 ounce wide-mouthed jars, refrigerated, and

transported to the laboratory for analysis. Split samples were

offered to the EPA for their independent analysis.

Following completion, each boring was pressure

grouted to the surface with a cement/bentonite slurry and all

drilling fluids and cuttings were placed into the lagoon. Logs

of these borings are shown in Appendix 5. The locations of

these borings and the monitor wells that were sampled are shown

on Figure 3-1.

3 - 2
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In addition to the 60 samples collected during the

dike boring program, soil samples retained from the 1985 Field

Investigation were analyzed to quantatively identify some of

the base/neutral (PNA) contaminants present. The location of

these 1985 lagoon borings is also shown on Figure 3-1.

The volume of contaminated soil was calculated using

base/neutral organics concentrations as the indicator

parameter. Separate calculations were performec* using 1, 10,

100 and 1000 ppm as the decontamination objective.

3.3 Soil Analysis - All samples were analyzed using

standard GC/MS techniques for base/neutral priority pollutant

compounds in soils.

3.4 Contaminated Soil Volume Results - Analytical results

of the subgrade dike soils and the retained samples from the

1985 lagoon boring program are shown on Figure 3-1. Laboratory

reports for the contaminated soil analyses are provided in

Appendix 6.

These data indicate that a large percentage of the

soils which constitute the earthen dike have less than 1 ppm of

base/neutral organic contamination (PNAs). Additionally, only

two dike boring locations exhibited total base/neutral

concentrations in exess of 10 ppm. The volumes of contaminated

soil calculated in the 1985 Remedial Investigation report were

based upon the assumption that all of the soils within the dike

volumes were contaminated with organics over 1 ppm.

3 - 3
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SOIL CONTAMINATION ANALYSIS

BORING
SAMPLE DEPTH

(Feel MSU PNA's (ppm)

DB-l

DB-2

DB-3

OB-4

DB-5

-14.7 to -16.7
-18.7 to -20.7
-26.7 to -28.7
-30.7 to -32.7
-42.7 to -44.7
-46.7 to -48.7

-14.
-20.
-24.
-30.
-34.

to -16.6
to -22.6
to -26.0
to -32.6
to -36.6

-15.1 to -17.1
-29.1 to -31.1
-31.1 to -33.1
-33.1 to -35.1

-12.5 to -14.5
-18.5 to -20.5
-22.5 to -24.5
-28.5 to -30.5
-32.5 to -3
-38. 3

MO
0.84

ND
0.64

ND
NO

ND
0.52

ND
ND
ND

ND
ND
ND
ND

BORING
SAMPLE DEPTH

(Feet MSL) PNA's (ppm]

DB-6

OB-7

DB-8

+2.2 to +0.2
-13.8 to -15.8
-23.8 to -25.8
-33.8 to -35.8
-37.8 to -39.8

-12.5 to -14.5
-24.5 to -26.5
-28.5 to -30.5
-32.5 to -34.5
-42.5 to -44.5

-13.1 to -15.1
-19.1 to -21.1
-21.1 to -23.1
-35.1 to -37.1
-41.1 to -43.1

NO
0.07

ND
ND
ND

ND
ND
ND
ND
ND

ND
ND

4.08
NO
HO

BORING

OB-9

DB-10

III 10-3

SAMPLE DEPTH
MSL) PNA's (ppm)

-17.3 to -19.3
-25.3 to -27.3
-31.3 to -33.3
-39.3 to -41.3

-14.1 to -16.1
-20.1 to -22.1
-28.1 to -30.1
-36.1 to -38.1

+10.4 to +12.4
-9.6 to -11.6

-14.6 to -16.6
-24.6 to -26.6
-34.6 to -36.6
-48.i to -50.«

4.9
0.25

2846.5
.5

0.48
0.60
2.0

ND

271
2.4
2.0
0.7
0.6

NO

BORING

REI-11

SAMPLE
(Feet MSL) PNA's (PP>m)

-18.1 to -20.1
-22.1 to -24.1
-38.1 to -40.1
-40.1 to -42.1

ND
ND

0.67
1.54

DB-5

BORING

LB-01

1B-02

SAMPLE DEPTH
(Feet MSL) PNA's

-12.4 to
-13.9 to
-15.9 to
-17.9 to

•13.9
•15.9
•17.9
•19.9

-16.5 to
-20.0 to
-22.0 to
-24.0

-18.5
-21.5
-23.5
-25.5
-29.0
-31.0

-31.0 to -32.5

to -2
-27
-29

to
to

LB-01

-15.0 to -17.0
-17.0 to -19.0
-18.0 ta -21.0
-23.0 to -25.0
-25.0 to -27.0
-27.0 to -29.0

0.459
1.148
1.257
1.521

1650.000 ,
2.066
4.097
1.182
ND
0.462
0.462

1.342
ND
ND
ND
3.60
0.333

GULF PUMP ROAD

REI-1 1

SCALE IN FEET
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FIGURE 3-1
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The 1986 estimates of the contaminated soil volumes were

made based on decontamination objectives of 1, 10, 100 and 1000

ppm. The calculations for each of the four cases were made by

utilizing the known dimensions of the lagoon, and the depth of

contaminated soil as determined from the soil analysis data.

Detailed calculations for the four cases are provided in

Appendix 7.

The results of these calculations are summarized in

Table 3-1 as follows:

Table 3-1

Estimated Contaminated Soil Volumes

Decontamination
Objectives (ppm-PNAs)

1 ppm

10 ppm

100 ppm

1000 ppm

Volume (cubic yards)

267,000

51,000

35,400

25,500

These estimates show a 523% decrease in the volumes

of contaminated soil when the decontamination objective is

increased from 1 ppm to 10 ppm. The relative difference in

contaminated soil volumes is still significant (60% decrease)

when the decontamination objective is raised, from 10 ppm to 100

PNAs. A 72% decrease occurs when the decontamination objective

is raised from 100 ppm to 1000 ppm PNAs.
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The significance of choosing a decontamination

objective on the volume of contaminated soils is illustrated in

the contaminated soil volume table (Table 3-1). Typical

choices for PNA decontamination objectives (i.e., 100 or 1000

ppm) has a relatively insignificant impact on the volume of

soil considered to be "contaminated."
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4.0 ALLUVIAL REMNANT ASSESSMENT

4.1 Purpose - The purpose of the Alluvial Remnant

Assessment Task in the French Limited site 1986 Field

Investigation Program was to identify the extent and

configuration of alluvial remnant material separating the waste

lagoon and the Riverdale water supply wells. The study also

assesses the impact of the alluvial remnant material on the

hydraulic connection between the shallow aquifer in these two

locations.

Subsurface field investigation programs conducted at

the French Limited site have produced much information

describing the shallow geology (< 50 feet) immediately adjacent

to the waste lagoon; however, the details of that geologic

data base decrease significantly outside the immediate vicinity

of the lagoon.

A previous interpretation of the depositional history

within the alluvium tentatively suggested that there may be two

geologically recent, parallel, alluvial chemnels segregated by

an older, less permeable, alluvial remnant deposit. This

tentative interpretation, based upon limited stratigraphic and

soil property data, suggested that this remnant deposit could

possibly provide a natural containment and migration barrier

between the French Limited site's lagoon and the. Riverdale

water well locations. The 1986 assessment task is designed to

augment the geologic data base of the area between the lagoon

and Riverdale, and to accurately describe the alluvial remnant

4 - 1
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materials structure. The interpretive tools used to delineate

the remnant's configuration and structural esxtent included cone

penetrometer soundings, soil confirmation borings, electric

borehole geophysics and geotechnical soils analysis.

4.2 Procedure

4.2.1 Phase I - The first phase of the alluvial

remnant material's assessment consisted of a cone penetrometer

survey of twenty-eight (28) soundings (CPT-1 through CPT-28)

set on three traversals between French Limited and Riverdale.

The locations of the penetrometer soundings are shown on Plate

2 in Attachment 2. Each sounding was pushed to a depth of 70

feet, or until cone refusal, and was pressure grouted upon

completion of the penetration. Subsequent sounding locations

were selected by inferring the lithology from the computerized

field reports of sleeve friction and tip resistance. These

were plotted on the computer housed inside the cone

penetrometer truck.

4.2.2 Phase II - The second phase of the assessment

program consisted of installing eight (8) confirmation borings

(R-l through R-8). These borings were placed adjacent to cone

sounding locations to provide validation of the inferred

lithologic materials and to obtain soil samples for

geotechnical analysis. See Plate 2 in Attachment 2 for the

boring locations. A mud rotary drilling rig, using a potable

water and bentonite powder as a mud, was used to advance the
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borings. Each boring was continuously sampled, visually logged

and electric logged, (resistivity, spontaneous potential, gamma

and neutron) to a depth of 60 feet. All borings were pressure

grouted with a cement-bentonite slurry on completion of the

geophysical logging. The visual description of each

confirmation boring, its geophysical log, and nearest cone

sounding log are presented in Appendix 8. The confirmation

boring and its corresponding cone penetrometer sounding are as

follows:

Cone Sounding

CPT-10
CPT-2
CPT-4
CPT-6
CPT-17
CPT-18
CPT-21
CPT-24

Corresponding Confirmation
Borings

R-l
R-,2
R-3
R-4
R-5
R-6
R-7
R-8

The logs for all the cone penetrometer soundings (CPT-1 through

CPT-28) are shown in Appendix 9.

Soil samples were retained while drilling the

confirmation borings and analyzed for their appropriate

geotechnical properties. Sandy soils were sieved to determine

their grain size; clays and silts were analyzed by direct shear

analysis and Atterberg limit determinations. The geotechnical

test reports are presented in Appendix 10.
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4.2.3 Phase III - In the third phase of the program,

four piezometers (MR-1 through MR-4) were-, installed in the

upper alluvial sand, with the mud rotary drilling rig. The

locations of these piezometers are shovm on Plate 2 in

Attachment 2. The piezometers were constructed of 4-inch

flush-jointed PVC Schedule 40 pipe with a Triloc 0.010-inch

slotted screen. The top of each casing was notched to provide

a common reference point for water level measurements and

surveyed for its elevation to Benchmark NGS #8109, 1984.

Construction details for each piezometer are presented in

Appendix 11. The purpose of the piezometers was to allow water

level measurement in the uppermost aquifer at points in the

alluvial deposit area. These water level readings were then

used in assessing the degree of hydraulic separation across the

alluvial remnant material.

4.3 Results - Since a predominantly clay formation such

as thOOOOOOOOOOOOOOOOOOOOted to subareal dessication and

compaction, its soil properties change. Although the Beaumont

may be the parent material for the alluvial remnants, the

alluvial material has been reworked, winnowed, and placed in a

different depositional environment than its parent formation.

Using this hypothesis, one possible method to identify the

contact between the Beaumont formation and the overlying clay

soils or remnant material is to examine the cone penetrometer

and geophysical logs for baseline shifts. Baseline shift

4 - 4
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occurs when the physical and qualitative properties of a unit

are markedly different from those of an adjacent unit, even

though the units may be lithologically similar.

Cone penetrometer sounding traversals were set along

Gulf Pump Road, along Hickory Street in Riverdale, and on a

north-south line tangent to GW-02 and GW-07, as shown on Plate

2 in Attachment 2. Cross-sections based on interpretations of

the sounding traces, using baseline shifts and confirmation

borings as correlation aids, are shown in Figures 4-1, 4-2 and

4-3.

By compiling the information from the cone

penetrometer survey, the confirmation borings*, the geotechnical

tests, and the data from previous investigations, a more

detailed interpretation of the extent and configuration of the

alluvial remnant material can be made. An interpretation of

the cross-sections constructed from the cone penetrometer

soundings suggests that parallel alluvial channels "etch" the

surface of the Beaumont clay as they increase both their

sinuosity and meandering across the eroded penneplain. Between

these channels exist older alluvial deposit remnants. These

deposit remnants consist of reworked clay alluvium which

uncomfortably overlies the Beaumont formation and is incised by

minor sand channels. The minor channels move eastward as the

sinuosity of the oxbow channel increases., These channels were

later covered with silt and clay when the oxbow was starved by

the meandering stream. A careful analysis of the cone
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penetrometer sounding traces confirm the geologic makeup of the

material above the Beaumont clay is a complex assembly of

interfingered sand and clay-based materials. Although the

material encountered at CPT 10 (adjacent to GW-02 and GW-27)

confirmed boring logs from previous investigations, the

geometry of the remnant as previously interpreted could not be

confirmed. The composition of the material, at -15 to -50 MSL

has clay as a major component at some cone penetrometer

sounding points, however, the clay content of this zone varies

both in thickness and continuous aereal extent.

Geotechnical v tests performed on the soil samples

retained from the confirmation borings indicate the alluvial

remnant material is of a different grain size and composition

from the underlying Beaumont formation. The alluvial remnant

material is coarser and has a lower liquid limit, plastic

limit, and plasticity index than the Beaumont clay material.

Grain size analysis of sand taken from a confirmation boring

(R-8) in Riverdale showed the sand to be finer and more silty

than sand taken from a different channeling event which

occurred across the bulk of the remnant material near the

French Limited site (R-2 and R-3). A summary of the

geotechnical testing results for each sample interval are

listed in Table 4-1, and complete t«st reports are shown in

Appendix 10.
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TABLE 4-1

ALLUVIAL REMNANT MATERIAL
SUMMARY OF

French Limited Sand

Boring

R-2
R-2
R-3
R-3

Riverdale Sand

Boring

R-8

Alluvial Remnant Material

Boring Depth (ft.)

R-2 22-24
R-2 38-40
R-3 22-24
R-3 34-36
R-8 22-24
R-8 40-42

GEOTECHNICAL ANALYSIS DATA

#60 Sieve
Depth (ft.) % Retained

8-10 91.2
10-12 94.9
4-6 62.6

14-16 70.8

#60 Sieve
Depth (ft.) • % Retained

4-6 40.8

Liquid Plastic Plastic % Less
Limit Limit Index Than #200

49.5 16.8 32.7 20.3
- 25.0
41.0 15.7 25.3
25.2 13.9 11.3 47.0
41.5 15.2 26.3
24.0 15.7 8.3 35.1

Beaumont Clay Upper Contract

Boring Depth (ft.)

R-2 48-50
R-3 46-48

Liquid Plastic Plastic % Less
Limit Limit Index Than #200

- 20.5
66.0 27.4 38.6
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A study of the near surface sand deposits in the

French Limited alluvial zone indicates there is an unconfined

sand with up to two buried artesian channel sands. All sands

above the Beaumont Formation appear to have a weak hydraulic

connection. This connection is illustrated by the hydrograph

of the water levels of the four Riverdale piezometers. (See

Figure 4-4). The water levels of these four piezometers were

affected in a similar fashion by atmospheric events such as

rainfall, drought, and barometric pressure over the period of

measurement in October, 1986. Piezometer MR-1 (total depth, 8

feet) was set near GW-07, a well screened in the upper

permeable zone (14 to 24 feet below surface) to determine

whether the sand seam detected on cone penetrometer traces

yielded a change in hydrostatic head. Preliminary water level

readings have shown a difference in head of at least two feet

between the two wells. (See Figure 4-5.)

4.4 Conclusions - Clay material found approximately 20

feet below the surface may have originated from the Beaumont

Formation; however, it has been reworked and mixed with sand to

such an extent that it does not retain compositional qualities

of the parent formation. Although the methods and
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characteristics of the deposition of the alluvial remnant

material represent a standard geologic model for a fluvial

system, the discontinuous configuration of the material is not

adequate to provide an absolute unqualified lateral migration

barrier between French Limited and Riverdale. The presence of

this material and other interspersed clay, sand, and silt seams

does provide localized, hydraulic separation. Supply wells in

the shallow alluvium (less than 50 feet) would have to overcome

these localized anomalies with an extremely high pumping rate,

over an extended period to induce water from the French Limited

site into the Riverdale home supply wells.
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5.0 DEEP AQUIFER HYDROGEOLOGY ASSESSMENT

5.1 Purpose - The existence of a confining aquitard

beneath the French Limited Lagoon, that would hydraulically

isolate the alluvial zone from the regional Deep Aquifer, is

important in evaluating several potential remedial alternatives

for the site. Previous geologic investigations have suggested

that such an aquitard exists, and that its hydraulic integrity

will prevent the vertical migration of contamination away from

the site. However, these previous investigations also detected

trace level contamination in the regional Deep Aquifer below

the site. The presence of this trace contamination suggests

that hydraulic communication exists across the aquitard, from

either artificial penetrations or natural migration.

Review of the data base from previous investigations

led EPA, and the French Limited PRP Group, to conclude that a

1986 Field Investigation should be performed to:

• First, supplement the existing geologic data

base by performing a series of pumping tests

designed to provide a positive "stress" test

of the aquitard's hydraulic integrity in the

area of the French Limited site.

Additionally, while performing these pumping

tests, data would be collected for calculation

of the deep aquifer's hydraulic

characteristics.
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• Second, implement a program of ground water

analysis designed to identify the source of

trace contamination in the deep aquifer.

The purpose of these investigations would be to

assess the integrity of the aguitard underlying the French

Limited Site.

5.2 Scope - The investigative tasks performed during the

deep aquifer hydrogeology assessment are summarized as follows:

1. Before performing the pumping tests, it was

necessary to remove and seal an existing well

known as the "Murphy Well." This well had

been discovered previously, near an abandoned

structure on the Murphy property, and was

suspected of being a source of vertical

hydraulic communication across the aguitard.

2. A second Deep Aquifer pumping test, referred

to as the "REI-3 Cluster" test, was performed

utilizing a pumping well located approximately

650 feet down gradient (south) of the French

Limited Lagoon's southern shore. This was

also an extended run test (3 days) designed to

measure the aguitard's vertical hydraulic

integrity at that location. Data were also

collected for calculating Deep Aquifer

characteristics.
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The Deep Aquifer pumping test referred to as

the "REI-10 Cluster" test was performed

utilizing a pumping well located approximately

75 feet south of the French Limited Lagoon's

southern shore. This downgradient location

adjacent to the lagoon was utilized to perform

an extended duration (7 day) "stress test" of

the aquitard's vertical hydraulic integrity.

Additionally, during the test, data were

obtained for calculating Deep Aquifer

characteristics.

During an initial attempt to perform the "REI

10 Cluster" Deep Aquifer pumping test, an

anomoly was observed in the shallow aquifers

hydraulic response. After review and further

investigation, it was concluded that the

nearby artificial penetration (Monitor Well

GW-25) should be removed and sealed before

preceding with the test.

A third Deep Aquifer pumping test identified

as the "REI-12 Cluster" test, was planned

utilizing a pumping well located north of

Highway 90. This upgradient test was designed

to stress the aquitard while observing the

shallow aquifer for evidence of vertical

hydraulic communication. This test was not

5 - 3
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performed as described in the work plan.

Review of the results from the REI 10-1 Run #2

Test, and the preliminary drawdown test

performed on REI 12-1 concluded that this

upgradient test would not greatly supplement

the data already obtained from the preceding

tests, so the test was eliminated.

6. Groundwater potentiometric maps of the French

Limited site's Deep Aquifer were prepared

using water level data from a network of old,

as well as newly installed monitor wells. Two

maps were prepared based on data obtained on

two separate dates. The maps show the Deep

Aquifer groundwater gradient, and "mounding"

effects that exist in the area.

7. Groundwater samples were collected from six

(6) monitor wells, and analyzed for

contaminant concentrations by (GC/MS).

Results from these analyses provided data to

support final determination of Deep Aquifer

contamination levels, and to help identify

contaminant migration pathway into the Deep

Aquifer.
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A complete description of the activities, approach,

procedures utilized, and results obtained from these

investigations are described in the following sections of this

report.

5.3 Murphy Well Removal - The 1985 Field Investigations

Scope of Work included a pumping test of the Deep Aquifer

utilizing a well (REI 3-4) located approximately 650 feet south

of the French Limited Lagoon's southern shore. Results of this

test indicated a potential boundary condition or source of

artificial recharge near the pumping well. Investigation

identified an abandoned water well northeast of REI 3-4 on the

Murphy property. See Plate 1 in the Attachment 1 for

location. The well was found beneath vegetation and rubble

from the original structure on the property. The well was

constructed of 3-inch galvanized steel pipe cut off beneath the

surface of a small concrete pad. No grout material was in

evidence at the surface of the well, and the concrete pad was

not functioning as a surface seal.

The down-hole portion of a jet-pump was removed from

the well without difficulty, and a cased-hole electric log was

run to identify potential problems that might be encountered

during removal of the well.

The well casing was pulled using conventional water

well workover equipment. One hundred ninety (190) feet of

3-inch galvanized casing and ten (10) feet of 3-inch stainless
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steel screen were removed from the well bore. Close

observation during removal of the casing found that no cement

or grout adhered to the piping. The borehole was reamed to an

8-inch diameter with a rotary wash rig to a depth of 205 feet.

Again, no evidence of grout was observed during the drilling

process. The borehole was then pressure grouted to the surface

using tremie rods and a neat cement. Following settling,

additional cement was added to seal the borehole to the

surface. Figure 5-1 illustrates the construction of the Murphy

well as it was found before removal.

5.4 Installation of Piezometers and Monitor Wells - The

objectives for the design and installation of the piezometers

and monitor wells of the 1986 French Limited Field

Investigation were two-fold:

1. Design a program of wells to add geologic data

between the surface and the Deep Aquifer in and about the

French Limited Site;

2. Design and construct a series of shallow wells

and piezometers to test the ability of a given clay layer (-67

to -80 MSL) to act as an aquitard beneath the French Limited

Lagoon. See Plate 1, field investigation map, in Attachment 1

for the location of all monitor well and piezometers.

5.4.1 Deep Aquifer Monitor Well Installation - The

Deep Aquifer monitor well installation program consisted of

adding three monitor wells (REI 10-1, REI-11, and REI 12-1) to
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the four monitor wells which existed at the start of the 1986

Field Investigation (GW-12, GW-25, REI 3-4, REI 7). The

locations of these new wells were selected to provide

information for potentiometric maps and to provide optimal

spacing distances for the pumping tests performed during the

investigation.

Each monitor well bore was advanced with a mud

rotary drilling rig, using bentonite powder and potable water

as a drilling mud. Monitor wells and piezometers in the REI 10

cluster (see Figure 5-2 for location) required the addition of

coarse mica as a fluid circulation loss additive, due the head

generated by the French Limited lagoon and the coarseness of

the material encountered while drilling,, An eight (8) inch

surface casing was pushed to the first significant clay layer

and grouted in place. The drilling fluid from the upper

formations was pumped into 55 gallon drums for return to the

French Limited Lagoon, prior to advancing a smaller diameter

hole for installation of the monitor well. Each monitor well

was constructed of four (4) inch flush jointed schedule 40

Triloc PVC blank and 0.010-inch Triloc PVC screen. Each screen

length was custom cut in the field, so only the discrete

permeable zone was screened.

5.4.2 Shallow Aquifer Monitor Wells and Piezometer

Installation - The REI 10 cluster of monitor wells and

piezometers was designed to test the degree of vertical
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hydraulic connection between the zone of French Limited

alluvium and the Deep Aquifer. Three shallow monitor wells

(REI 10-2, REI 10-3, and REI 10-4) were placed near REI 10-1 in

the third shallow sand zone below the surface, resting on the

first significant clay (approximately -34 feet MSL). Each

monitor well was constructed of four (4) inch flush jointed

Triloc Schedule 40 PVC, 0.010-inch slot screen and casing.

Temporary 10-inch casing was used while drilling, in addition

to circulation loss materials (MICA), to minimize excessive

sloughing in the bore while drilling.

The three piezometers installed to

characterize the qualities of the aquitard (REI P10-2, REI

P10-3, and REI P10-4), were advanced to the first massive, low

silt, clay (approximately -67 MSL). Six (6) inch flush jointed

PVC surface casing was pushed to that depth and grouted in

place. Drilling fluids were removed from the casing with an

air compressor and the remainder of the bore (2 to 12 feet) was

advanced using only potable water as a drilling fluid. Each

piezometer has two (2) feet of open screen and is positioned at

a different interval in the clay or in the first two(2) feet of

the silt directly below the clay. Soil compaction test results

from this clay interval are presented in Appendix 10. The

REI-12 cluster of wells was designed to test an area north of

Highway 90 for hydraulic connection between the alluvium and

the Deep Aquifer. One shallow monitor well, (REI 12-2) was
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placed near REI 12-1 Deep Aquifer well to support this test.

Installation and construction was similar to the shallow wells,

as described above.

All monitor well construction logs (with the

well elevation survey) and geophysical logs are presented in

Appendices 12 and 13, respectively.

5.4.3 Monitor Well Development - The shallow and

deep aquifer wells were developed by using a submersible pump.

Conductivity, pH, and temperature readings were taken after the

removal of each volume of development water until the readings

stabilized. Step drawdown tests were performed on new pumping

wells (REI 10-1 and REI 12-1), to estimate the pumping rate and

the ability of the formation to recharge after the stress of

pumping. See Appendix 23 for description of the pumping test

step drawdown data that resulted from these tests.

5.4.4 Monitor Well Post-Construction Analysis -

Information gathered during the design and construction of the

1986 Field Investigation Monitor Wells was integrated with data

generated from previous Deep Aquifer investigations.

Geophysical logs from those previous investigations are

included in Appendix 13.

A cross-section diagram depicting the

stratigraphy across the site is presented as Figure 5-3. This

diagram is an interpretation of geophysical spontaneous

potential and resistivity traces logged from bores penetrating

the Deep Aquifer prior to setting a monitor well.
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Common procedure, field equipment, installation details,

measuring methods, and other activities are described as

follows:

5.5.1 Pretest Activities - The pumping tests were

performed utilizing newly installed monitor wells, in addition

to wells installed during previous investigations. These new

wells were developed using a submersible, electric-driven pump

following procedures described in the French Limited Site

Investigation Report of June, 1986.

The flow rate to be used during each pumping

test was selected based on review of drawdown test data,

preliminary pumping test data; or data from the 1985 Field

Investigation. The selected flow rate was picked to provide

balance among the various test objectives. These objectives

consisted of 1) maintaining a constant flow rate throughout

the test; 2) avoiding "cavitation" or breaking suction" on the

pump; and 3) maximizing hydraulic "stress" on the aguitard

during the available test duration. Proper balancing of these

factors supported achievement of the test objectives to

evaluate potential connection between the Shallow Alluvial zone

and the Deep Aquifer, and to obtain data for calculation of

Deep Aquifer characteristics. Pumping flow rate information

from previous investigations was also used in making the test

flow rate decision.
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Pumps were installed by REI personnel, or by

subcontractors supervised by REI. The pump installation was

designed to minimize addition of artifactual constituents to

the wells. Dedicated hoses and polypropylene rope were secured

together with nylon ties for the REI 3-4 cluster test pump.

The large volume pump necessary for the REI 10 cluster test was

installed, and suspended on 2-inch PVC pipe. New disposable

PVC gloves were used to handle the equipment while lowering

pumps into the wells. A flow meter was installed in the pump

discharge piping, after each pump installation.

An In-Situ, Inc. Hydrologic Analysis

System-Model SE-200 computer was utilized to monitor and record

the water levels in observation wells during the tests. This

system is a fully automated data acquisition system that

utilizes pressure transducers as the water level detection

devices. A detailed description of the In-Situ SE-200 computer

system and the pressure tranducers is provided in the In-Situ

Operating Manual Information shown in Appendix 15. Each

In-Situ pressure transducer was installed after first measuring

the depth to static water level from the well's casing datum.

This measurement was made to the nearest 0.01 feet, and

documented with the well number in the field logbook, together

with the transducer's serial number, scale factor, and range.

The transducer was lowered into the well while measuring its

cable length, again to the nearest 0.01 feet. The 50 pounds
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per square inch gauge (PSIG) range transducers used on the Deep

Aquifer wells were installed from 40 to 50 feet below static

water surface, as measured from the well datum. The 10 PSIG

range transducers utilized on the shallow Alluvial zone wells

were installed 10 to 12 feet below static water surface, as

measured from the well datum. The transducer cable was secured

to the well casing using tape, and its final installed depth

recorded in the field logbook.

The well opening was covered to prevent

entrance of precipitation. The transducer cable was color

coded to ensure proper well identification, and routed to the

In-Situ SE-200 computer for connection to the selected data

recording channel. The transducer installed in a pumping well

was suspended inside a 3/4-inch PVC pipe, which in turn was

suspended in the well to minimize turbulence effects on the

measurement. The transducer for wells having potential water

contamination was placed in 3/4-inch PVC pipe; a special

stainless steel connector was used to seal the transducer and

its cable. This prevented well water contact with the

transducer and cable, except for the transducer sensing tip,

which protruded through the special connector and was coated

with a Teflon/Silicone grease.

Background water level measurements from each

observation well involved in the pumping test were recorded

using both manual measuring methods and the In-Situ SE-200
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computer. Fluctuations in these levels were monitored to

document natural fluctuations in the zones observed and to

determine when the water-bearing zones of interest had

equilibrated after artificial disturbances; caused by previous

pumping tests or drilling activities. A Weather-Measure

Metrograph with a 7-day reading drum graph was used to record

temperature, relative humidity, and barometric pressure. This

metrograph was maintained during all phases of the tests,

including the background, drawdown, and recovery phases.

5.5.2 Test Execution - Upon the start of the

drawdown phase of the test the flow rate was monitored

constantly for the initial 2 to 3 hours. These flow rate

readings were recorded every 5 to 10 minutes on the appropriate

field data sheets. Adjustments were made to maintain the flow

rate to within 10% of the selected test design rate. Correct

flow rates were usually achieved in less than 1 minute after

the start of each test. After the initial 3 hours, Flow meter

readings were documented every 15 to 30 minutes through the

remainder of the test.

Flow rates were maintained constant if

possible, for a minimum of 12 hours after initiating the test,

to maximize reliability of the data used for quantifying

aquifer characteristics. After the initial 12 hours, flow

rates were reduced to prevent pump cavitation due to breakage

of pump suction in the pumping well, if it became necessary.
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During the pumping test, water levels in the

wells were measured and recorded by the In-S:Ltu SE-200 computer

using its preprogrammed logarithmic data recording schedule.

This schedule is:

Interval Between Aquifer Test
Measured Water Elapsed Time
Levels

1 second 0 to 10 seconds
5 seconds 10 to 60 seconds
20 seconds 1 to 10 minutes
2 minutes 10 to 100 minutes
20 minutes 100 to 1000 minutes
60 minutes 1000 to 10000 minutes
200 minutes 10000 to 99999 minutes

The computer also provides an option for

collecting data at shorter intervals for one well. The

computer was programmed to designate the pumping well for this

special treatment option in all of the tests.

Manual water level measurements taken and

recorded periodically throughout the test provided a quality

assurance cross-check of the quality of data recorded by the

computer system. A Well Wizard Series 6000 well sounder was

used to collect the manual measurements. This instruments

inherent design accuracy is to 0.01 feet.

As the pumping test progressed, the various

test data were monitored and evaluated for conditions which

would require adjustments in test conditions or procedure. The
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data that were monitored included comparision of the manual

water level measurement with the computer data, and

computer-plotted well level drawdown curves.

The In-Situ computer data and the manual water

level measurements were continued during the "Recovery" phase

of the test, after the pump was shut off. The In-Situ computer

program was reset to the beginning of its preprogrammed data

recording schedule so that early, crucial recovery data could

be recorded at a frequent interval. Water level monitoring

during the recovery phase was continued until sufficient data

was obtained for determination of aquifer characteristics.

5.5.3 Post-Test Activities - After completion of the

recovery phase, the field test activities were concluded and

the In-Situ computer removed to the office for unloading the

test data tapes. The computer's data were compared to manual

level readings as a quality control check to ensure its

accuracy. This comparison included plotting manual

measurements and computer measurements on log-log and semi-log

paper to determine if the resulting response curves indicated

significant differences. When significant variances were

noted, records were studied for indications of equipment

failure, and measurement or transcription error. To minimize

transcription errors, data tapes from the In-Situ SE-200

computer were loaded directly into a Lotus spreadsheet PC

program to perform the repetitive calculations efficiently and

accurately.
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The required range of aquifer characteristic

values was calculated using several methods and, after all

graphical methods and calculations had been completed, they

were checked for accuracy by a second person.

The data were then hand plotted on both

log-log and semi-log Keuffel and Esser (K-t-E) graph paper for

analysis. Due to the voluminous nature of the data generated,

it was practical for only certain data to be plotted. The

plots were then checked for accuracy.

The two methods of analysis for the drawdown

data were the Theis non-equilibrium solution (Theis, 1935;

Heath and Trainer, 1981) and the time vs. drawdown modification

to Theis1 non-equilibrium solution by Cooper and Jacob

(Driscoll, 1981). The recovery data were also analyzed by both

of these methods, using the assumption of Theis1 Correlary, and

the residual drawdown plot solution (after Driscoll). For the

log-log plots, the resulting curves were matched using a

reverse type curve provided in the U.S. Department of

Interior: Ground Water Manual, A Water Resources Technical

Publication, 1981; (Figure 5-5). This type curve was used

instead of a leaky type curve (e.g., after Walton, Theis)

because most of the curves generated from the data were

non-leaky. Only that portion of the curve plot considered to

be applicable was utilized in the hydrogeologist's

interpretation of where curves matched the type curve.
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Similarly, for the semi-log plots, only the

representative data were utilized to identify a straight-line

intersect from each plot. In some cases, two intersects were

identified and also considered to provide a range for variation.

Aquifer characteristics were calculated, using

the data obtained from the plots. The formulas used are

specifically cited by each solution method employed. Some

additiional data, are necessary within the calculations, such

as flow rate (Q) were taken from the pumping test results.

Where necessary, adjusted values were used, as indicated, to

compensate for some of the uncontrollable events that occurred

during the tests.

The saturated thickness of the aquifer (b) was

determined, using the screen length of each observation well

for consistency.

Results from calculations} for transmissivity

and hydraulic conductivity were expressed in both English

Standard Units and Si-Metric Units, for convenience.

5.6.REI 3-4 Run #1 Pumping Test

5.6.1 Purpose - The major objective of this test was

to qualitatively evaluate the potential hydraulic connection of

the Alluvial Zone and the Deep Aquifer. These test results

would also be compared with the results of the more

sophisticated REI-10 cluster test to evaluate the areal extent

of the aquitard(s).
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Aquifer characteristics had been previously

determined at this location in a pumping test which was

described in the French Limited Remedial Investigation Report

June 1986. As indicated in the 1986 Field Investigation Work

Plan, aquifer characteristics (transmissivity, storativity, and

hydraulic conductivity) of the Deep Aquifer would be

redetermined from data collected during this test.

5.6.2 Description of Test - The test's operational

parameters and well construction information are described in

Table 5-1. Further installation and construction details for

REI 10-1 and REI 11 are described in Section 5.4. Details of

REI 3-4, REI 7, REI 3-1, REI 3-2 and REI 3-3 installation and

construction are described in the Remedial Investigation Report

June 1986 for the French Limited Site.

Monitor Wells REI 3-1, REI 3-2, and REI 3-3 are located at

small radial distances from REI 3-4 in conformance with the

Neuman-Witherspoon field test requirements. Water levels were

observed in these three wells for possible responses to the

drawdown of the Deep Aquifer. The remaining observation wells

(REI 11, REI 7, REI 10-1) and REI 3-4 were monitored for data

used in determining aquifer characteristics.

5.6.3 Results - The 2.5 gpm test flow rate used at

the start of the test was selected based on information from

the 1985 pumping test, and it was intentionally set at a high

rate based on a desire to maximize "stress" on the aquitard in
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TABLE 5-1

REI 3-A RUN //I PUMPING TEST PARAMETERS

DURATION OF PUMPING! FroB 8-20-66 f 21:00 to (-21-86 I 03100

(360 Bin.)

DURATION OF RECOVER*! FrOB 8-21-86 I 03100 to 8-21-86 • 16t20

(810 Bin.)

PUMPING KILL I REI 3-4

PUMP INTAKE LOCATION!

OBSERVATION HELLS I

REI 3-4

REI 7

REI 10-1

COMMENTS

REI 3-4 is acreennd 25 ft
• croft* the Deep Acniifer. The
top of screen is located
approx. 120 ft below the
•urface.

130 ft (approx.)
•urface.

below the

Screened 25 ft across the Deep
Aquifer (RADIUS • 0.16 ft).

Screened 15 ft acroes the
Deep Aquifer (RADIUS • 682.67
ft).

Screened 25.3 ft across the
Deep Aquifer (RADIUS • 784.360

REI 11

REI 3-3

REI 3-2

REI 3-1

Screened 16.58 acre-its the Deep
Aquifer (RADIUS • 416.391 ft).

Screened 14 ft
Alluvial Aquifer.

Screened 5 ft across
water-bearing cone,
J-3.

•cross the

a (hallow
below REI

Screened 10 ft across e
Bhallow water-bearing cone,
below 3-2.

FLOW RATE DATA SUMMARY

Flow Rate
(gpB)

2.5

2.1-1.65

0

From

8-20-86
•21100

1-20-86
121100

8-21-86
103107

To

8-20-86
121(21

1-20-86
|03<07

-'

CoBaente

Designated pumping rate.

Steady decrease In punplng
rate becauee of decline in
bead.

Recovery phaee started be-
eauae flow rate would have
eauaed pump to break auction.

Puaping Rato Monitoringi Dwyer Series VFC Vlaifloat Flowaeter
(range • 0.6 to 6.0 gpn, accuracy. +
0.005.
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the available pumping test duration. However, this high flow

rate could not be maintained constant throughout the test

because: 1) the flow rate caused sufficient drawdown to limit

the pumping capacity, and 2) the flow rate exceeded the

specific capacity of the well. This would have caused the pump

to break suction prior to test completion, if the flow rate had

not been reduced. Discussion on terminating this test began

within 20 minutes after it began, and it was actually

terminated after approximately 360 minutes of drawdown. Data

from this test were not evaluated for the potential connection

of the zones nor for aquifer characteristics.

5.7 REI 3-4 Run #2 Pumping Test

5.7.1 Purpose. The purpose of this test was the

same as that described for Run. #1, in Section 5.6.1.

5.7.2 Description of Test - The test's operating

parameters and well construction information are described in

Table 5-2. The same observation wells monitored during REI 3-4

Test Run #1 were also monitored in this test. (See Section

5.6.2.) The REI 3-4 Run #2 Test was started using a 1.6 gpm

flow rate which was maintained constant for approximately 28.5

hours. At that time, it became necessary to adjust the flow to

1.4 gpm to prevent the pump from breaking suction. This 1.4

gpm flow rate was maintained for the remainder of the test.
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TABLE 5-2

REI 3-4 RUN //2. PUMPING TEST PARAMETER

DURATION OF PUMPING: From 8-21-16 • 16l30 to 8-24-86 I .'17iOO

(4149.7 Bin.)

DURATION OF RECOVERY: Froa B-24-86 I 17100 to 8-25-86 I 08:54

(954.560 Bin.)

PUMPING WELL: REI 1-4

PUMP INTAKE LOCATION I

OBSERVATION HELLS:

REI 9-4

REI 7

REI 10-1

REI 11

REI 3-3

REI 3-2

REI 3-1

COMMENTS

REI 3-4 is screened 25 ft
across the Deep Aquifer. The
top of screen it located
•pprox. 120 ft billow tht
•urfaca.

130 ft (approx.) bolow the
•urfaca.

Screened 25 ft across the Deep
Aquifer (RADIUS • 0.16 ft).

Screened 15 ft across the
Deep Aquifer (RADIUS - C82.67
tt).

Screened 25.3 ft across the
Deep Aquifer (RADIUS • 784.360
ft).

Screened 16.58 across the Deep
Aquifer (RADIUS - 446.391 ft).

Screened 14 ft
Alluvial Aquifer.

iicross the

Screened 5 ft across a shallow
water-bearing tone, below REI
3-3.

Screened 10 ft across a
shallow vater-bearing tone,
below 3-2.

FLOW RATE DATA SUMMARY

Flow Rate . Froa To

1.6

1.1-1.9

1.4

8-21-86
«16:30

8-22-86
121:11

•-22-86
121)15

8-24-86
17100

8-22-86
121:11

Comments

Designated puaplny rate.
Rate remains wiUiin lot of
1.6 gpn.

8-22-86 Flow oscilated vilely due
•21(15 to imaiinent breakage of

auction In the pumping veil.

•-24-B6 Flow •tabllited. Rate re-
•17iOO sained within 101 of 1.4

gpn. The rate was Increased
to 1.45 between 8-24-86
•07130 and 8-24-H6 (12:19.

'• Recovery phase started based
en study ef drawdown curves.

Punping Rate Noniterlngt Dvyer Series VTC Visifloat Flowoeter
(range » 0.6 to 6.0 7pn, accuracy 4
0.005.
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5.7.3 Results. The level measurement data from the

In-Situ SE-200 Computer were processed into calculation data

sheets for the test, which are provided in Appendix 16. The

drawdown and recovery curves and aquifer characteristics

calculations are shown in Attachment 5.

A. Connection Evaluation - No drawdown

reaction was observed in REI 3-1, REI 3-2, or REI 3-3, during

the 3 day duration of the test, which could be attributed to

drawdown of the Deep Aquifer. Assessment of the fluctuations

observed in these three wells during the test indicates they

were affected by several factors: atmospheric pressure

changes, precipitation, and earth tides. (See discussion of

earth tides in Section 5-10.3). Tidal effects seem to have

been the dominant cause of the fluctuations observed in REI

3-1, REI 3-2 and REI 3-3; however, these effects appear to have

been retarded and sometimes overidden by precipitation events.

In one incident, after a major rainfall event had begun, the

water levels in all three wells were observed to rise

signficantly. This recharge response initially occurred in the

shallowest well, REI 3-3, then in REI 3-2 (deeper than REI

3-3), and then in REI 3-1, the deepest. The observed lag time

is probably a function of the difference in the well depths.

The relatively rapid responses of all three wells indicate that

the three zones are in weak hydraulic communication. The

surface water pond adjacent to the REI 3 cluster is the
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probable source for both the recharge and intercommunication

between the zones monitored by REI 3-1, REI 3-2 and REI 3-3.

B. Aquifer Characterization - The hydrologic

characteristics of the aquifer were derived from analysis of

the data collected from four observation wells. The values for

the hydrologic characteristics were calculated using methods

described in Section 5.5.3. A summary of the results of those

calculations is presented in Table 5-3. Transmissivity and

storativity were calculated from the drawdown data using the

1.6 gpm flow rate that was maintained during the first 28.5

hours of the tests drawdown period. An adjusted flow rate of

1.4 gpm was maintained for the last 44 hours of the test. In

the recovery data calculations, the adjusted flow rate, Qr =

1.4 gpm was used to determine transmissivity and storativity.

1. Transmissivity - The transmissivity

of the Deep Aquifer was determined to range from 9.17 x 10°

gpd/ft (1.32 x 10~6 m2/sec) to 8.89 x 102 gpd/ft (1.28 x 10-4

m2/sec) based on the most representative data. (See the

discussion in Section 5.10.3 for further details). This

relatively large range (almost three orders of magnitude)

indicates that the Deep Aquifer may not be homogenous. The

variations in grain size and thickness documented in the boring

log data (see Appendix 12) also support this conclusion. The

transmissivity values appear to increase areally from REI 3-4

toward REI 11 and REI 10-1 (north). The difference between the

values of the latter two observation wells is relatively small.
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TABLE 5-3

REI 3-4 RUN #2 PUMPING TEST

HYDROGEOLOGIC CHARACTERISTICS SUMMARY

Observation
Well

REI 3-4
Drawdown

Recovery

REI-11
Drawdown

Recovery

REI 7
Drawdown

Recovery

REI 10-1
Drawdown

Recovery

Analysis
Method

Log-Log
Semi-log

Log-Log .
Semi-log3

Semi-log13

Log-Log
Semi-log

Log-Log
Semi-log3

Semi-log13

Log-Log
Semi-log

Log-Log
Semi-log3

Semi, -log*3

Log-Log
Semi-.Log

Log-Log
Semi-log3

Semi-log13

Transmissivity (T) Storativity
gpd/ft mVsec (S)

1.41 x 101

1.53 x 101

9.17 x 10°
9.91 X 10°
1.01 x 101

8.82 x 102

7.94 x 102

8.89 X 102

6.17 X 102

6.43 X 102

7.01 X 102

1.97 x 103

*
2.40 x 103

2.78 x 103

9.89 x 102

1.06 x 103

5.63 x 102

6.35 x 102

6.59 x 102

2.03 X 10"6

2.20 X 10"6

1.32 X 10"6

1.42 X XT6

1.45 X 10""6

1.27 X 10~4

1.14 x 10"4

1.28 X 10"4

8.87 x HT5

9.24 X 10"5

1.01 X 10"4

2.84 X 10"4

*
3.45 X 10'4

4.00 X 10=4

1.42 X 10"4

1.52 X 10'4

8.10 x nr5

9.13 X 10"5

9.47 X 10"5

3.77 x 10'1
2.83 x 10"1

"• -~ "

1.11 X 10"4

8.71 x-HT5

9.76 x 10"5

^

6.07 x 10"4

-

4.69 X 10~5

8.06 X 10"5

-

Hydraulic Cond
gpd/ft"

6.13 x 10-1
6.65 x 10'1

3.99 X 10'1

4.31 X 10-1

5.36 X 101

4.83 X 101

5.41 X 101

3.75 X 101

3.91 X 101

1.32 X 102

*
1.60 x 102

3.91 x 101

4.17 X 101

2.23 X 101

2.51 x 101

Suctivity (K)
cm/ sec

2.89 x 10"5

3.14 x 10"5

1.88 x ]|Q-5
2.03 X 10"5

2.53 x 10~3

2.28 x 10~3

2.55 X 10~3

1.77 x 10~3

1.84 x 10~3

6.20 X 10~3

*
7.54 x 10~3

1.84 x 10~3

.1.97 x 10~3

1.05 x 10~3

i.ia x io~3

* Could Not Determine a - residual drawdown vs. t/f b - residual recover/ vs.



2. Storativity - Ktorativity values

ranged from 8.71 x 10~5 to 3.77 x ID'1. Confined aquifers

generally exhibit low storativities in a range from 1 x 10""5 to

1 x 10~3. (Driscoll, 1986). The relatively high storativity

value obtained from REI 3-4 may be due to a transition in the

geologic characteristics (e.g., grain size, thickness).

3. Hydraulic Conductivity - .The values

for hydraulic conductivity ranged from 3.99 x 10"1 gpd/ft2

(2.89 x 10~5 cm/sec) to 5.4 x 101 gpcl/ft2 (2.55 x 10~3

cm/sec). These values represent an average hydraulic

conductivity; the Deep Aquifer, as identified by boring log

data, is stratified (non-homogeneous). Comparisons with the

charts (Attachment 5) provided by both Driscoll (1986) and the

U.S. Department of Interior: Ground Water Manual (1981) show

that this range compares with the hydraulic conductivities of a

silt or sandy silt to a well-sorted, medium-grained sand.

C. Boundary Conditions - An evaluation of

the observation well data and the drawdown and recovery curve

plots indicates boundary conditions were observed. At first

glance, the log-log curve plots of REI 3-4 appear to be

representative of a leaky confined aquifer. The log-log and

semi-log plots of the other observation wells, however, seem to

indicate the Deep Aquifer is non-leaky and is almost an "ideal

aquifer." A more plausible explanation for these apparent

inconsistencies is that REI 3-4 may be located very close to

5 - 2 9
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where the Deep Aquifer decreases significantly in either

lateral extent, or thickness, and/or experiences changes in

grain size (i.e., located within an area of low

transmissivity). Support for this explanation is provided by

the differences in the transmissivity values calculated for REI

3-4 as compared to the values for the other observation wells

(Table 5-3). The REI 3-4 values are two orders of magnitude

lower than the values obtained from REI-ll and REI 10-1.

(Additional information obtained in subsequent tests provided

further supporting evidence that the Deep Aquifer is bounded.)

Thus, apparent leaky conditions observed

in REI 3-4 may have been caused by the influence of a diverse

aquifer which exhibits much higher transmissivities at other

nearby locations and resulting in the observation of an

apparent recharge boundary (Freeze and Cherry, 1979).

5.8 REI 10-1 Run #1 Pumping Test

5.8.1 Purpose - The major objective of this test was

to qualitatively evaluate the potential hydraulic connection

between the Alluvial zone and the Deep Aquifer. In addition,

characteristics of the Deep Aquifer (transmissivity,

storativity, and hydraulic conductivity) would be determined

from this test. Characteristics of the aquitard would also be

determined, using the field method described in Neuman and

Witherspoon (1972) as shown in Appendix 17, if drawdown

responses were observed in the piezometers installed in the

aquitard.
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5.8.2 Description of Test - The test's operational

parameters and well construction information are described in

Table 5-4. Additional installation and constuction details for

REI 10-1, REI 11, REI 12-1, REI 10-2, REI 10-3, REI 10-4,

P10-2, P10-3 and P10-4 are described in Subsection 5.4. The

installation and construction details for GW-25, REI-7 and REI

3-4 are described in the Remedial Investigation Report June,

1986 for the French Limited Site. The new REI 10 cluster wells

and piezometers were located to conform with the Neuman-

Witherspoon field test requirements, i.e.., at as small radial

distances from the pumping well (REI 10-1) as practically

possible.

A premise of the test design was that

piezometers P10-2, P10-3 and P10-4 would measure any response

through the aguitard, to drawdown in the Deep Aquifer, if

indeed, the aguitard were leaky. REI 10-2, REI 10-3, and REI

10-4 were monitored for possible response in the Alluvial Zone,

to drawdown of the Deep Aquifer during the test. The remaining

observation wells (REI-11, REI-7, REI 3-4, REI 12-1) and the

pumping well were monitored to obtain data for determining

aquifer characteristics.

The initially selected flow rate for this test

(20 gpm), which was maintained for the first 12 hours of the

drawdown phase had to be adjusted. At approximately 11 hours

of elapsed time, an increase in drawdown rate was observed in

5 - 3 1
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TABLE 5-4

REI 10-1 RUN //I PUMPING TEST PARAMETERS

DURATION Of PUMPING! From 9-13-86 t 13:00 to 9-6-86 t 16130

(16S0.6 Bin.)

DURATION OF RECOVERY! Fron 9-16-86 I 16:30 to 9-19-86 t 07)37

()786.6 Bin.)
PUMPING WELL: REI 10-1

PUMP INTAKE LOCATION:

OBSERVATION HELLS I

REI 10-1

REI 7

REI 11

REI 9-4

GW-25

REI 12-1

P10-7

RE:-10 if screened 35.3 ft
across the Deep Aquifer. The
top of screen it located
•pprox. 122.5 (t below the
•urface.

138 ft
•urface.

(approx.) below the

Screened 25 ft across the Deep
Aquifer (RADIUS - 0.1* ft).

Screened 15 ft ncroes
Deep Aquifer (KADIUS
1012.704 ft).

the

Screened 16.58 ft ncrons the
Deep Aquifer (RADIUS - 427.782
ft).

Screened 25 ft across the Deep
Aquifer (RADIUS • 784.360 ft).

Screened 5 ft across the deep
Aquifer (RADIUS - 66.670 ft).

Screened 36.5 ft across the
Deep Aquifer (ItADlUS -
1492.112 ft).

Screened 2.01 ft across an
intermediate «ilt (RADIUS •
20.845 ft).

P10-3

P10-4

REI 10-2

REI 10-3

REI 10-4

FLOW RATE DATA SUMMARY

Flow Rate Froa
(gpn)

19-20.3

19-14.5

9-15-86
•13100

9-16-86
•03:00

To

Screened 2.00 ft across an
intermediate clay (RADIUS -
20.220 ft).

Screened 2.00 ft across an
intermediate clay (RADIUS -
20.053 ft).

Screened 13.75 ft
Alluvial lone.

Screened 10.30 ft
Alluvial Cone.

Screened 12.80 ft
Alluvial tone.

Comments

across the

across the

across the

9-16-86
•03)00

9-16-86
•10)43

12.0

12.0-14.7

9-16-86
•10)43

9-16-86
(13)02

9-16-86
•13)02

9-16-86
•16:30

9-16-86
•16)30

Designated pumping rate vas
20 9pn, it remained within
10% of 20 gpa.

Flow was steadily decreased
so that drawdown in the
punping veil would not
exceed SO tt.

Flow was had steady at 12
gpa.

Flow was steadily increased
in an attempt 1:o again reach
BO ft of drawdwown in the
punping wall.

Recovery phase smarted.

Punping Rate Monitoring: Hydril TMTR 500 digital orifice flow
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the pumping well. It later became apparent that, if this

increase continued, the drawdown in the well would pass below

the top of the screen, causing cavitation. The flow rate was

adjusted periodically in order to maintain the drawdown at a

safe level above the screened interval. This test was

terminated after only 27.5 hours of drawdown due to the

observation of an anomoly in the response of REI 10-3.

5.8.3 Results - The level measurement data from the

In-Situ SE-200 computer were processed into calculation data

sheets for the test; these are provided in Appendix 18. The

drawdown and recovery response curve plots, and aquifer

characteristics calculations are shown in Attachment 6.

A. Connection Evaluation - Anomolous water

level fluctuations were observed in REI 10-3 during this test.

After 3.5 hours of elapsed time, the transducer measurements

indicate that REI 10-3 was experiencing drawdown. REI 10-2,

REI 10-3, and REI 10-4 are located within close proximity of

each other and are screened in the same zone; thus, water level

fluctuations of all three wells were expected to be similar.

In comparison, with the possible

exception of a disturbance observed in the initial 10 minutes

of the test, REI 10-2 and REI 10-4 fluctuated synchroneously

from other influences, not associated with the anomaly.

The piezometers P10-3 and P10-4, which

are both screened in the clay aquitard, exhibited minor

fluctuations within a 0.03 feet range. The water levels in

5 - 3 3
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P10-2, however, rose 0.10 feet, in the initial 10 minutes of

the test, and then began to respond somewhat erratically. (The

initial rise may have been caused by the phenonomenum known as

the Noordbergum effect. See Subsection 5.9.3 for a detailed

description of this effect.) An assessment of the fluctuations

in REI 10-3 and P10-2 and those in the other observation wells

was made while this test was in progress.

After reviewing the data, and

deliberating over potential causes and sources for the anomaly,

it was postulated that leakage' around an artificial

penetration, located near REI 10-3, was the probable cause for

both the anomaly and the erratic fluctuations observed in

P10-2. The potential for connection between the shallow

Alluvial zone and the Deep Aquifer by leakage through the

aquitard was ruled out because of: 1) the relatively rapid

responses of REI 10-3 and P10-2; and 2) the lack of drawdown

response in either P10-3 and P10-4. This test was terminated

after 27.5 hours of drawdown. An additional drawdown test was

conducted, after partial recovery of the Deep Aquifer, to

determine whether the observed anomaly could be repeated.

Results of this test, which lasted for approximately 3.5 hours,

were, however, inconclusive. (See Appendix 24)

B. Aquifer Characterization - The hydrologic

characteristics of the aquifer were derived from an analysis of

data collected from six observation wells. The values for the

hydrologic characterics are presented in Table 5-5. The
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TABLE 5-5

REI 10-1 RUN //I PUMPING TEST

HYDROLOGIC CHARACTERISTICS SUMMARY

Observation
Well

RET 10-1
Drawdown

GW-25
Drawdown

REI 11
Drawdown

REI 3-4
Drawdown

REI 7
Drawdown

REI 12-1
Drawdown

Analysis
Method

log-log
Semi-log

Log-Log
Semi-log

Log-Log
Semi-log

Log-Log
Semi-log

Log-Log
Semi-log

T - i_iu T r*i~r
U**l 1 .li"J

Semi-Log

Transmissivity (T) Storativity
gpd/ft mVsec (S)

9.55 X 102

1.08 X 103

1.57 X 103

1.77 X 103

6.14 X 102

2.05 X 103

1.53 X 103

7.03 X 102

9.67 X 102

8.12 X 102

1.28 X 103

2.36 X 103

3,07 X 102

7.00 X 102

1.37 X 10"4

1.55 x 10'4

2.26 X 10"4

2.55 X HT4

8.83 X 10~5

2.94 x 10~4

2.20 x 10~4

1.01 X 10~4

1.39 X 10~4

1.17 X 10~4

1.84 X 10~4

3.39 x 10~4

4.41 x lO"5

1.01 X KT4

1.24 X 10~4

1.92 X 10~4

2.10 X 10~4

2.08 X 10~4

2.01 X 10~3

1.44 X 10~4

8.65 X 10~5

1.34 X 10~4

6.72 X 10~5

5.27 X 10~5

5.96 X 10~4

3.71 X 10~4

4.27 X 10~5

3.60 X 10~5

Hydraulic Conductivity (K)
gpd/ff1 cm/sec

3.77 x 101

4.26 x 101

3.14 X 102

3.54 X 102

1.23 X 102

1.24 X 102

9.30 x 101

4.27 X 101

4.20 X 101

3.53 X 101

8.54 X 101

1.57 X 102

8.35 X 10°
1.91 X 101

1.78 X 10~3

2.01 X 10~3

1.48 X 10*2

1.67 X 10~2

5.79 x 10~3

5.87 x 10~3

4.39 X 10~3

2.02 X 10-3

1.98 X 10~3

1.67 X 10~3

4.02 x 10~3

7.41 X 10~3

3.94 X KT4

8.38 X 10"4



calculations for transmissivity and storativity values were

made using a 20.0 gpm flow rate. This flow rate was maintained

constant for the first 12.5 hours of the test. The initial

flow rate was maintained within 10 percent of the 20.0 gpm

rate, until it was gradually decreased, to 18.0 gpm. A + 10

percent fluctuation tolerance is considered acceptable to

obtain accurate hydrologic characteristics (Stallman, 1983).

For this reason, only the early portion of the data from the

log-log plots and the semi-log plots were considered to be

reliable and useable in the analysis. Recovery data were not

analyzed because of the variable flow rate during drawdown.

1. Transmissivity -• The transmissivity

of the Deep Aquifer was determined to range from 7.03 x 102

gpd/ft (1.01 x 10~4 m2/sec) to 2.05 x 1C3 gpd/ft (2.94 x 10~4

m2/sec), based on the most reliable data (from REI-11 and REI

10-1). Transmissivities in this range are characteristic of

aquifers with a fair to good potential use as a source for

domestic well supplies, but a poor potential for usages

requiring large volumes, such as irrigation; this is based on a

comparison with the table in Attachment 7. See U.S. Dept of

Interior, Ground Water Manual, 1981.

2. Storativity - Storativity values

ranged from 8.65 x 10~5 to 1.24 x 10~4. The values obtained

from GW-25, REI 3-4, REI 7 and REI 12 are not considered to be

reliable. (See Subsection 5.9.3.)
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3. Hydraulic Conductivity - The

hydraulic conductivites ranged from 3.77 x 101 gpd/ft2 (1.78 x

1C-3 cm/sec) to 1.24 x 102 gpd/ft2 (5.87 x 10~3 cm/sec.).

These values represent an average hydraulic conductivity; the

Deep Aquifer, as identified by boring log data, is stratified

(nonhomogeneous). Comparisons with the charts (See Attachment

8) provided by both Driscoll (1986) and the U.S. Department of

Interior Ground Water Manual (1981) show that this range is

comparative to the hydraulic conductivity of a well-sorted,

medium-grained sand.

C. Boundary Conditions - An evaluation was

not conducted on the boundary conditions observed in this

test. Flow rates were variable after 12 hours of elapsed time,

so the data collected after that time cannot be considered

reliable. These are the data necessary to make accurate

interpretations of boundary conditions.

5.9 REI 10-1 Run #2 Test

5.9.1 Purpose - The objective of this test was the

same as that described REI 10-1 for Run #1, in Subsection 5.8.1

5.9.2 Description of Test. The tests operational

parameters and well construction information are described in

Table 5-6. Additional installation and construction details

for REI 10-1, REI 11, REI 12-1, REI 10-2, REI 10-3, REI 10-4,

P10-2, P10-3 and P10-4 are described in Subsection 5-4. The

installation and construction details for REI-7 and REI 3-4 are
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RESOURCE ENGINEERING



TABLE 5-6

REI 10-1 RUN #2 PUMPING TEST PARAMETERS

DURATION OF PUMPING! Fro» 10-7-86 • 09tOO to 10-14-86 I ll'.OO

(10210.6 Bin.)

DURATION OF RECOVERYl Fro» 10-14-86 t llllO to 10-17-8« I 1H04

(4314.8 Bin.)

PUMPING WELL! REI 10-1

FUMP INTAKE LOCATION1

OBSERVATION WELLS I

REI 10-1

REI 7

REI 11

REI 3-4

REI 12-1

P10-2

P10-3

P10-4

REI 10-2

REI 10-3

REI 10-4

FLOW RATE DATA SUMMARY

flow Rat*
(gpn)

unknown

17

40

17

From

10-07-86
•09)00

10-07-86
111(45

10-07-86
118108

10-07-86
118109

To

REI 10-1 1* screened 25.3 ft
across the Deep Aquifer. The
top of screen it located
approx. 132.9 (t below the
surface.

138 ft
surface.

(approx.) below the

Screened 25 ft acroaii the
Aquifer (RADIUS - O.JL6 ft).

Deep

Screened 15 ft
Deep Aquifer
1012.704 ft).

scroll the
(RADIUS

Screened 16.58 ft across the
Deep Aquifer (RADIUS - 427.782
ft).

Screened 35 acrous the Deep
Aquifer (RADIUS • 704.360 ft).

Screened 36.5 ft across the
Deep Aquifer (RADIUS
1492.112 ft).

Screened 2.01 ft
intermediate silt
30.845 ft).

Screened 3.00 ft
intermediate clay
30.320 ft)

Screened 3.00 ft
intermediate silt
30.053 ft).

Screened 13.75 ft
Alluvial Aquifer.

Screened 10.30 ft
Alluvial Aquifer.

Screened 12.80 ft
Alluvial Aquifer.

Conente

across an
(RADIUS -

across an
(RADIUS *

acroiB an
(RADIUS •

•croaa the

•crosi the

•croes the

0 10-14-86
tllllO

Puaplng Rat* Monitoringt

10-07-86 Flow »eter vae not working
I1H45

10-07-86 Flow wai Beaaunid with a 5
•18:08 gallon bucket, and renained

within 10% of 17 gpn..

10-07-86 Flow was rained for one
•18(09 minute in an effort to fluih

out the flow aeter.

10-14-86 Flow waa Beaaurad with a 5
(11:10 gallon bucket, and remained

within 10% oi: 17 gpn for the
remainder of the teat.

Recovery phase started.

Flow rat* waa measured at the pump
discharge with a 5 gallon bucket and
•top watch (accuracy • 0.2 gpn).
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described in the Remedial Investigation Report of June, 1986

for the French Limited Site. GW-25 was removed from service

prior to this test run, and thus was not monitored.

During this test, a malfunction in the flow

meter used to monitor flow rate from the pumping well was

discovered after approximately 4 hours of elapsed time. It is

not known whether this malfunction occurred before the test

began or sometime during the initial 4 hours of the test. A 17

gpm flow rate with + 10 percent fluctuation was maintained,

using a calibrated bucket and a stop watch for the remainder of

the test.

5.9.3 Results - The level measurement data from the

In-Situ SE-200 computer was processed into calculation data

sheets for the test which are provided in Appendix 19. The

drawdown and recovery response curves plots, and aquifer

characteristics calculations are shown in Attachment 9.

A. Connection Evaluation - No significant

(drawdown) reaction was observed in the alluvial wells (REI

10-2, REI 10-3, and REI 10-4) or piezometers (P10-3 and P10-4),

that could be attributed to the 7 days of drawdown in the Deep

Aquifer. Some nonrelated water level fluctuations were

observed, however.

An assessment of the water level

fluctuations, in the shallow wells REI 10-2, REI 10-3, and REI

10-4 and the piezometers P10-3 and P10-4, indicates there are
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probably three major influences which caused the fluctuations

observed: recharge by precipitation, barometric pressure

changes, and earth tides.

Recharge from precipitation events was

observed in the shallow wells when water levels rose after

significant rainfall events. The on-isite lagoon is the

probable source of hydraulic communication causing the response

to precipitation in the shallow wells. Little or no responses

were observed in the piezometers which could be attributed

directly to the precipitation events.

Major changes in barometric pressure

appear to have caused some level changes in the shallow wells.

The lack of any significant response to small barometric

changes can be attributed to the fact that these wells are

screened in a weakly confined water-bearing zone. Piezometers

P10-3 and P10-4 do not appear to have responded to any

barometric pressure changes.

Earth tides appear to have been the cause

for many of the fluctuations observed in the shallow wells.

The Dictionary of Geologic Terms (American Geologic Institute,

1976) defines an earth tide as "the rising and falling of the

surface of the solid earth in response to the same forces that

produce the tides of the sea." These tides are recognizable by

their semi-daily cycle (1 day = 24 hours, 20 minutes).

Semi-daily cycles in water level fluctuations were observed in

both the shallow wells and P10-2. These cycles were more
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evident in the shallow wells, perhaps because of their

hydraulic connection to the nearby surface impoundment.

Influences by earth tides on water level fluctuations have been

described and documented in the technical literature (e.g.,

Theis, 1939).

The fluctuations in P10-2 water level are

more complex. In the early 1 to 5 minutes of the test, a rise

in the water level was observed. For the remainder of the

drawdown phase, its fluctuations appear to have been influenced

by similar factors affecting the other shallow wells. Then, at

the end of the drawdown phase, a drop in the water level was

observed when the pump was turned off. These apparent

responses to the starting and stopping of the pump may be

attributed to the "Noordbergum effect" (Verruijt, 1969; and

Wolff, 1970). This effect is described as a response to

increases in the pore pressure within finer grained sediments

of strata. The strain induced by the initial pumping of an

aquifer, or by the turning the pump off, is transferred across

the finer grained confining strata, causing the water level of

wells screened in the strata to rise. P10-3 and P10-4 may have

also been influenced later in the test by this effect.

B. Aquifer Characterization - The hydrologic

characteristics of the aquifer were derived from analysis of

the data collected from five observation wells during the REI

10-1 Run #2 test. The resulting values for the hydrologic

characteristics are shown in Table 5-7.
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TABTt; 5-7

REI 10-1 RUN #2 PUMPING TEST

HYDROLOGIC CHARACTERISTICS SUMMARY

Observation
Well

REI 10-1
Drawdown

Recovery

BET-11
Drawdown

Recovery

REI 3-4
Drawdown

Recovery

REI 7
Drawdown

Recovery

REC-12
Drawdown

Analysis
Method

leg-log
Semi-log

log-log
Semi-log3

Semi-log*3

log-log
Semi-log

log-log
Semi-loga

Semi-log^3

log-log

Semi-log

log-log
Semi-log3

Semi-log15

log-Log
Semi-log

Log-log
Semi-log3

Semi-log^1

Log-log
Semi-log

Transmissivity (Tl Storativity
gpd/ft mVsec (S)

1.02 x 103

*

8.29 X 102

2.13 X 103

7.87 x 102

1.27 x 103

8.23 X 102

6.34 X 102

8.51 x 102

7.81 x 102

8.00 X 102

1.03 X 103

7.22 X 102

6.97 X 102

9.32 X 102

8.42 X 102

9.01 x iu2

1.86 X 103

1.64 X 103

1.57 x 103

2.40 X 103

2.78 x 103

4.81 X 102

4.49 X 102

1.47 X 10"4

*

1.19 X 10"4

3.06 X 10"4

1.13 X ID"4

1.83 X 10"4

1.18 X 10~4

9.12 X KT5

1.22 X 10"4

1.12 X 10~4

1.15 X 10"4

1.48 x 10~4

1.04 x KT4

1.00 X 10"4

1.34 X 10"4

1.21 X 10"4

1.30 X 10~4

2.67 X 10~4

2.36 X 10"4

2.26 X 10"4

3.45 X KT4

4.00 X 10~4

6.92 X 10"5

6.46 X 10~5

1.31' X 10-4
*

— . .

1.14 x lO"4

1.17 x 10"4

1.73 x 10"4

-

6.44 x 10~5

6.56 x 10"5

6.26 X 10~5

-

5.77 x 10"4

4.25 X 10~4

-

4.45 X KT5

3.28 x 10"5

Hydraulic Conductivity (K) •
gpd/ft"1 on/sec

4.03 x 101

*

3.28 X 101

8.41 X 101

7.72 X 101

5.01 X 101

3.85 X 10L

5.17 X 101

4.75 X 101

4.48 X 101

3.14 X 101

3.03 X 101

4.05 X 101

3.66 X 101

1.24 x 102

1.09 X 102

1.05 X 102

1.60 X 102

1.31 X 101

1.22 X 101

1.90 X 10~3

*

1.54 X 10~3

3.97 x 10"3

3.64 X 10~3

2.36 X 10'3

1.82 x 10~3

2.44 X 10~3

2.24 X 10~3

2.11 X 10"3

1.48 X 10~3

1.43 X 10'3

1.91 X 10~3

1.73 X 10~3

5.85 X 10~3

5.16 X 10~3

4.95 X 10"3

7.54 X 10"3

6.17 X 10"4

5.76 X ID"4

Recovery Not analyzed

* Could Not Determine a - residual drawdown vs. t/t.' b - residual recover/ vs. time



1. Transmissivity - The transmissivity

values were calculated from the drawdown data based on the

assumption that a constant 17 gpm flow rate was maintained
^throughout the drawdown test. See the discussion in Subsection

5.9.2. The same assumption was made for analyzing the recovery

data.

Transmissivity of the Deep Aquifer

was determined to range from 7.81 x 102 gpd/ft. to 2.13 x 103

gpd/ft based on the most reliable data (from REI 11 and REI

10-1) of this test.

2. Storativity - Storativity values

ranged from 1.14 x 10"4 to 1.73 x 10~4. The values obtained

from REI 3-4, REI-7 and REI-12 are not considered to be

reliable.

3. Hydraulic Conductivity - The values

for hydraulic conductivity ranged from 3.28 x 101 gpd/ft2 (1.55

x 10~3 cm/s) to 8.41 x 101 gpd/ft2 (3.97 x 10~3 cm/s). These

values represent an average hydraulic conductivity because the

Deep Aquifer, as identified by boring log data, is stratified

(nonhomogeneous). Comparisons with the charts (Attachment 8)

provided by both Driscoll (1986) and the U.S. Department of

Interior, Ground Water Manual (1981) show that this range is

comparative to the hydraulic conductivity of a well-sorted,

medium-grained sand.
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C. Boundary Conditions - An evaluation of

the observation well data and the curve plots indicate a

negative boundary was observed. The log-log plots all

generally yield curves that approach the "ideal aquifer" type

of curve. The lithologic data in boring logs indicate that the

Deep Aquifer underlying the French Limited site is stratified

and consists of various grain sizes; thus, it is not ideal.

When the residual-drawdown plots (Hres

vs. t/t1) of the observation wells are extended towards the

origin, all generally intercept the abscissa below the origin,

where the ordinate approaches 1. This is representative of a

bounded aquifer, i.e., an aquifer of limited extent (after

Driscoll, 1986).

The transmissivity values determined for

REI 3-4 from this test are two orders of magnitude higher than

those obtained in the REI 3 cluster test (Table 5-3). This was

probably caused by the apparent nearby negative boundary

conditions which will yield higher than normal transmissvity

values in wells located near the boundary because of excessive

drawdown (Driscoll, 1986).

5.10 Conclusion from Deep Aquifer Pumping Tests

5.10.1 Connection Evaluation - The purpose of these

Deep Aquifer pumping tests was to determine whether a confining

layer exists between the Alluvial zone and the Deep Aquifer

which hydraulically isolates these two units. A possible
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hydraulic connection of these two units had been postulated

after trace contamination was identified in samples collected

from monitor well GW-25, which was screened in the Deep Aquifer.

The 1986 Deep Aquifer pumping tests do not

provide evidence to support the conclusion that the two units

are hydraulically connected within the near vicinity of the

French Limited site. Rather, the data support the conclusion

that an aquitard (or aquitards) lies between the Alluvial zone

and the Deep Aquifer, thereby isolating the two units, within

the near vicinity of the French Limited site.

Evaluation of the final test data showed no

drawdown responses during any of the tests in either the

piezometers P10-2, P10-3, P10-4, screened in a shallow

confining clay aquitard between the two units of interest or

the observation wells, REI 3-1, REI 3-2, REI 3-3, REI 10-2, REI

10-3, REI 10-4, screened in the Alluvial and other shallow

zones, while stressing it with Deep Aquifer drawdown. The

Neuman-Witherspoon field method could not be utilized to

determine the hydraulic properties (hydrologic characteristics,

such as hydraulic diffusivity) of the aquitard because no

drawdown responses were observed in any of the piezometers

during the REI 10-1 Run #2 test.

Observation made during REI 10-1 Run #1

indicated that REI 10-3 quickly responded to the pumping of the

Deep Aquifer. Similar responses were also observed, though to a

lesser degree, in REI 10-2, REI 10-4, and P10-2. An evaluation
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of these responses postulated that an artificial penetration,

located very near REI 10-3, was at least one possible source

for the anomolous responses. The artificial penetration

(GW-25) was drilled out and sealed with a cement-bentonite

grout, after review of all pertinent data and performance of

another test for the anomolous response. This test produced

inclusive results. After equilibration of the aquifer, REI

10-1 Run #2 was performed; no drawdown responses were observed

in either the shallow Alluvial zone wells (including REI 10-3)

or the piezometers. During Run #2 water levels in REI 10-3

fluctuated similarly to REI 10-2 and REI 10-4, while during

Run #1, the behavior of the fluctuations in REI 10-3 was

significantly different in comparison to REI 10-2 and REI

10-4. These different results, in Run #1 and Run #2, provide

additional support to the conclusion that leakage through the

artificial penetration, located near REI 10-3, caused the

anomaly observed.

5.10.2 Aquifer Characterization - A description of

the Deep Aquifer hydrologic characteristics (transmissivity,

storativity, hydraulic conductivity) based on the data obtained

in all of the pumping test is contained in the individual

results sections.

The aquifer characteristics determined from

some of the observation wells may not be reliable or

representive of the aquifer. Some of the values determined
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from REI 3-4 may not be reliable because of its apparent

location with respect to a transition in the Deep Aquifer. The

high transmissivity values obtained from REI 3-4 in the REI 10

cluster tests were the result of the artificially greater

drawdown observed at this location.

Values from REI-7 are not reliable because it

is only partially screened across the upper portion of the Deep

Aquifer. This is the cause for its delayed response, relative

to its radial distance from the pumping well, in comparision

with the initial responses and radial distances for the other

observation wells.

REI 12-1 has the greatest radial distance of

all the observation wells. It is also located where the Deep

Aquifer increases in thickness. Because of these factors, the

characteristics determined from REI-12-1 may not be

representative of the Deep Aquifer underlying the French

Limited site.

A. Transmissvity - The transmissivity values

obtained from the most reliable data fall within the narrow

range (less than one order of magnitude) of difference from

6.17 x 102 gpd/ft to 2.05 x 103 gpd/ft,. Transmissivities in

this range are generally characteristic of aquifers with a fair

to good potential use as sources for domestic water supplies.
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Transmissivities from REI 3-4 ranged from

9.17 x 10° gpd/ft to 1.03 x 103 gpd/ft, with a difference of

more than two orders of magnitude. The lower values determined

from the REI 3-4 Run #2 test data are considered to be more

representative of the aquifer at that location. These lower

values, ranging from 9.17 x 10° gpd/ft to 1.53 x 101 gpd/ft,

are indicators of a significant difference in transmissivity

within the Deep Aquifer, i.e., an apparent negative boundary

condition.

B. Storativity - The storativity values

ranged widely from 3.28 x 10~5 x 3.77 x 10"1. The high value

(obtained from REI 3-4, in the REI 3-4 Run #2 test) seems to be

an anomaly in comparison with other values considered

reliable. However, the presence of higher transmissive zones

at REI 11 and REI 10-1 would have caused recharge to the lower

transmissive area near REI 3-4. This would then result in

artificially high storativities (after Driscoll, 1986).

C. Hydraulic Conductivity - The hydraulic

conductivies obtained from the test data vary over a range of

nearly three orders of magnitude. Some of the results may not

be representative because of assumptions made in determining

the saturated thickness (see Subsection 5.5.3). The hydraulic

conductivity value from REI 12-1 and REI-7 are not considered

to be representative of the Deep Aquifer.

5-48

RESOURCE ENGINEERING



Using the more reliable data, the

hydraulic conductivities, ranged from 3.99 x 10"1 gpd/ft2 (1.88

x 10~5 cm/sec) to 1.24 x 102 gpd/ft2 (5.87 x 10~3 cm/sec) The

former value was obtained from REI 3-4, in the REI 3-4 Run #2

test; the latter was obtained from REI 11, in the REI 10-1 Run

#1 test. Comparisons with the charts (See Attachment 8)

provided by both Driscoll (1986) and the U.S. Department of

Interior: Ground Water Manual (1981) show that this range is

comparative to the hydraulic conductivities ranging from a silt

to a well-sorted, medium-grained sand.

5.10.3 Boundary Conditions - The data from all the

tests seem to support the interpretation that a transition

occurs in the Deep Aquifer, in the proximity of REI 3-4. This

caused a bounded aquifer response in many of the observation

wells. This interpretation offers a plausible explanation for

the large differences in the specific capacities of REI 3-4 and

REI 10-1, indicated by the different optimum pumping rate used

in each respective test, as well as many other observations

made from the data.

5.11 Monitor Well GW-25 Removal

5.11.1 Removal Decision Basis - During the 1986 Field

Investigation, several factors indicated that monitor well

GW-25 could be a possible source of vertical leakage between

the shallow Alluvial zone, and Deep Aquifer,. These factors are

as follows:
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• First, during the initial attempt to

perform the "REI 10 Cluster" pumping test, a shallow Alluvial

zone response was observed in monitor well REI 10-3 after

pumping from the Deep Aquifer. This REI 10-3 response occurred

promptly after the pumping test created, drawdown in GW-25.

Efforts to confirm the anomolous response in REI 10-3 were made

by performing a second test, after partial equilibration of the

aquifer. This test proved to be inconclusive. See Section 5.8

for a complete description of this activity.

• Secondly, Deep Aquifer water level

measurements were taken on August 19, 198(5 and a groundwater

potentiometric map prepared as described in Subsection 5.4.

The map showed that a minor "mounding" effect was ocurring in

the GW-25 area (Plate 3, Attachment 3).

• Third, analysis (GC/MS) of groundwater

samples from six (6) Deep Aquifer monitor wells was performed,

and the GW-25 well sample reported the presence of trace

contamination, while the other wells sampled indicated no

pertinent contamination concentrations. This investigation is

reported in Section 5.12 of this report.

Upon review of these results, a field decision was

made to remove and seal monitor well GW-25. The procedure

used, and the findings, as this decision was implemented, are

described in the following subsection. GW-25 was installed on

May 15-18, 1984.
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5.11.2 Removal Procedure and Findings - The

objectives of GW-25 well removal were to resolve the question

of leakage from the shallow Alluvial zone into the Deep Aquifer

via this artificial conduit, and to observe details of GW-25

construction so that potential reasons for this downward

leakage could be noted.

The planned method to achieve this was to

drill a boring of sufficient diameter to remove all PVC and any

original grout from the borehole, and to fill the resulting

hole to ground surface with an impervious cement and bentonite

grout. The original boring was ten (10) inches in diameter to

a depth of 58 feet to accommodate the surface casing, and six

(6) inches in diameter from a 58-foot depth to 152 feet below

the surface. To ensure that the drill bit used to destroy the

well would not be deflected away from the well, a 1 foot long

guiding rod was welded to the nose of th« 5.5 inch diameter

bit. This rod fit inside the PVC well pipe to guide the drill

and maintain center. It was planned that after the PVC pipe

had been removed, the boring would be reamed with a 12 or 14

inch diameter drill bit to remove the 6-inch diameter surface

casing, and any remaining grout. After the boring had been

reamed into natural materials, it was planned that the hole

would be tremie grouted to the surface with a mixture of 96%

cement and 4% bentonite jel (by weight).
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All removed materials and fluids were to be

disposed of in the French Limited Lagoon. The removal of GW-25

was begun on September 19, 1986 and the final seal grouting

completed on September 29, 1986.

The actual removal was performed using a mud

rotary drill rig, under the supervision of an REI

hydrogeologist. The actual well removal procedures were

adjusted from the planned methods as field decisions were made

based on conditions encountered. Decisions which affected the

removal methods were made by the REI hydrogeologist in

consultation with the driller, the PRP representative, and

other REI engineers. These adjustments from planned procedures

were primarily aimed at maintaining the drilling within the

original well boring.

All equipment used, observations, and

decisions were documented in a field book. Photographs of

crucial portions of the removal process were taken. Samples of

well and grout materials brought to the surface were retained

and inspected for signs of degradations.

During the drilling out process, it was found

that the grout material was not providing an effective seal

around the well casing and piping. Based on these observations

it appeared that downward leakage from the shallow Alluvial

zone to the Deep Aquifer could have occurred because of an

inadequate grout seal of the well annulus.
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A detailed log of the GW-25 drilling and grout

process, and the observations regarding conditions found, is

shown in Appendix 20.

5.12 Deep Aquifer Ground Water Analysis

5.12.1 Introduction - The 1986 Field Investigation

installed three (3) additional Deep Aquifer Monitoring Wells

for use in the various Deep Aquifer assessment tasks (REI

10-1, REI 11, REI 12-1). Installation and development of the

new wells was performed as described in Subsection 5.4.

A Deep Aquifer Ground Water Analysis task was

then implemented, which included the sampling of a total of six

(6) monitor wells (REI 3-4, REI 7, REI 10-1, REI 11, REI 12-1

and GW-25). See the French Limited Site Map shown on Plate 1

in Attachments 1, for the location of these wells. Ground

Water Samples were analyzed by GC/MS for priority pollutants.

Approximate distances to each monitor well location from the

nearest lagoon shoreline, and its direction from the lagoon,

are shown as follows:

Well Number

REI 3-4
REI 7
REI 10-1
REI 11
REI 12-1
GW-25

Distance From
Lagoon(Feet)

650
200
75
230
490
50

Direction
From Lagoon

South
South
South
South
North
South
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5.12.2 Sampling and Analysis - Prior to sampling,

each well was purged of a minimum of three well volumes of

water. Samples were collected using a Teflon bailer which was

decontaminated prior to each use in accordance with standard

procedures described in the French Limited Remedial

Investigation Report of June, 1986. All sample containers used

were specially prepared, sealed and labeled for laboratory

analysis. Analytical parameters consisted of GC/MS priority

pollutant Volatiles, Acid Extractables, and Base/Neutral

Extractable Fractions.

5.12.3 Analytical Results - A summary of the

analytical results of the groundwater sampling is provided in

Table 5-8. The laboratory analytical reports are provided in

Attachment 21.

5.12.4 Conclusions - The analytical data indicate

that monitoring wells REI 3-4, REI 7, 'REI 11, and REI 12

contained no detectable concentrations of contaminants that

were considered pertinent to the assessment. A concentration

of 140 ppb of bis(2 ethylhexyl)phthalate) was reported at REI

-7, but this was discounted because it is a common component of

PVC piping materials. Monitor Well GW-25 was sampled during

the 1984 and 1985 well sampling program and found to show trace

contamination. As a result, REI 10-1 was installed 75 feet

from GW-25 to assist in assessing the extent of that trace

contamination.
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Table 5-8

Deep Aquifer Ground Water Analytical JResults

Parameter Monitor Well

EKE 3-4 REI 7 REE 10-1 REI 11

Volatile Organics (ug/1)

Benzene ND ND ND ND

Chloroethane ND ND ND ND
1,1-Dichloroethane ND ND ND ND

Ethylbenzene ND ND ND ND
Toluene ND ND ND ND
1,2-Trans-dichloroethylene ND ND ND ND
Vinyl chloride ND ND ND ND

Acid Fraction (ug/1)

2,4-Dimethylphenol ND ND ND ND

Rienol ND ND 4.16 ND

Base/Neutral Fraction
(ug/1)

Bis (2-ethylhexyl)

phthalate ND 140 ND ND
Napthalene ND 140 ND ND

REI 12 GW-25

ND 101

ND 56.1

ND 87.1

ND 16.1

ND 42.0

ND 17.8

ND 226

ND 3.15

ND 89.2

ND 11.7

ND 7.83

Note: All other priority pollutant parameters reported not detected (ND)
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The 1986 sample from GW-25 was found to

contain a total of 546.0 ppb volatiles, 92.0 ppb acid

compounds, and 19.6 ppb base/neutral compounds. REI 10-1 was

found to contain 4.2 ppb of phenol.

These data, in conjunction with the known

characteristics of the lower aquifer, indicate that

contamination at GW-25 is probably the result of a vertical

leak at that location. The 4.2 ppb of phenol found in REI 10-1

is probably the result of extended purging during the well

development phase drawing contaminants from GW-25. If general

contamination of the lower aquifer existed, REI 10-1 would be

expected to contain much higher contaminant concentrations.
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6.0 SHALLOW ALLUVIAL ZONE ASSESSMENT

6.1 Purpose - The objective of the REI 3-3 pumping test

was to determine the hydrologic characteristics of the shallow

Alluvial zone (transmissivity, storativity, hydraulic

conductivity).

6.2 Scope - An aquifer characterization test was con-

ducted at the REI 3-3 well cluster in 1985, and described in

the French Limited Site Remedial Investigation Report of June,

1986. This pumping test was of short duration (approximately

73 minutes) and was based on using only 2 observation wells.

The task for the 1986 Field Investigation was

designed to repeat the test at REI 3-3, using 3 observation

wells and extending the test duration to approximately 15 hours.

6.3 Pumping Test Procedures

6.3.1 Pre-Test Activities - Before the start of the

pumping test at REI 3-3, the following presparatory tasks were

performed.

An additional observation point for the

pumping test was provided by installing a new well, REI 3-5

approximately 40 feet from REI 3-3. This well was screened

across the same zone as REI 3-3 and piezometer P 3-3. The

description of its construction is provided in Appendix 12 and

its boring log is provided in Appendix 13. The well was fully

developed, in accordance with procedures described in the

French Limited Site Remedial Investigation Report of June, 1986.
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A second step in the pre-test activities was

selection of a test flow rate which would provide adequate

stress for determining aquifer characteristics. The specific

capacity data that had been derived from the previous REI 3-3

pump test (described in the Remedial Investigation Report; June

1986) was used. A 3.0 gpm flow rate was selected and used in

the 1986 test.

An electric submersible pump was installed in

REI 3-3, with dedicated hoses and polypropylene rope secured

together by nylon ties. This pump had been decontaminated

prior to installation. Clean disposable gloves were worn when

handling both the pump and the hose to prevent the addition of

artifactual constituents to REI 3-3.

Water level measurements were taken from REI

3-3, REI 3-5, and P 3-3 before and after the pump was installed

to determine background static water levels. The equilibration

of the water level in REI 3-3 after pump installation was also

monitored.

6.3.2 Test Execution - Immediately before starting

the test, all watches used in the test were synchronized for

time accuracy. After the pump was started discharge flow was

regulated to the specified 3.0 gpm flow rate, within less than

1 minute of the starting time.

The flow rate was monitored constantly during

the initial and critical 2 to 3 hours. During this period,

readings were collected and documented approximately every 5 to
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10 minutes on the appropriate record sheets. After this

initial period, the flow meter readings were documented

approximately every 15 to 30 minutes through the remainder of

the test. Adjustments were made throughout the test, as

necessary, to maintain the flow rate to within ±10 percent of

the 3.0 gpm rate.

Drawdown and recovery data were collected from

REI 3-3, REI 3-5, and P 3-3 during the test. The changes in

the water levels of these three observation wells were measured

with a dedicated Well Wizard Series 6000 well sounder at each

well. Experienced pump test personnel collected these

measurements on logarithmic time intervals as directed by the

on-site hydrogeologist. These readings were collected with a

±0.01 ft. accuracy objective, and were documented on

appropriate record sheets for each well.

Progress of the pumping test was monitored by

plotting data as it was collected during the test, on log-log

and semi-log graph paper.

6.3.3 Post-Test Activities-! - After field activities

were completed, the drawdown and recovery data were computed

with a programmed Hewlett-Packard HP-41CX. These data were

checked for errors as part of quality

data were then plotted by hand on

semi-log graph paper for analysis,

checked for accuracy.

assurance. The computed

>K+E 8-1/2 x 11 log-log and

These plots were also
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The two methods of analysis for the drawdown

data were the Theis non-equilibrium solution (Theis, 1935;

Health and Trainer, 1981) and the time vs. drawdown

modification to the Theis non-equilibrium solution by Cooper

and Jacob (Driscoll, 1981). The recovery data were also

analyzed by both of these methods, using the assumption of

Theis' corollary, and the residual drawdown plot solution

(Driscoll, 1981).

For the log-log plots, the resulting curves

were matched using a reversed type curve provided in the U.S.

Department of Interior: Ground Water Manual, A Water Resources

Technical Publication (1981; Figure 5-5). Only the portion of

each curve plot considered to be reliafcle was utilized in the

hydrogeologist's interpretation of vhere the curve matched the

type curve.

For the semi-log plots1., the most reliable data

was selected to identify a straight-line intersect from the
1

plots. In some cases, two intersticts were identified and

considered to provide a range.
I

The aquifer characteristics were calculated

using the data obtained from the plots. The formulas used are

specifically cited by each solution method employed. Some

additional data necessary for the calculations, such as the

flow rate (Q), were taken from the pumping test results.
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The saturated thickness of the aquifer (b) was

determined using the screen length of ee.ch observation well for

consistency.

Results for transmissivity and hydraulic

conductivity were expressed in both Ilnglish Standard Units and

Si-Metric units for convenience.

6.4 REI 3-3 Pumping Test

6.4.1 Description of the Test - The test's

operational parameters and observation well information are

described in Table 6-1. Installation and construction details

for REI 3-5 are provided in Appendix 12. The installation and

construction details for REI 3-3 and P 3-3 are provided in the

Remedial Investigation Report (June, 1986) for the French

Limited site.

REI 3-3, REI 3-5, and P 3-3 are all screened across

the uppermost unit of the Alluvial zone. This shallow unit was

previously described in the Remedial Investigation Report
i .

(June, 1986) as being unconfined. At the time the 1986 pumping
i

test was conducted, this unit appeared j to be confined, or at

least semi-confined, at the REI 3 ! cluster location. This

observation is based upon the static water level measurements

collected from the observation wells i prior to beginning the

test. The surface water pond, located adjacent to this well
'

cluster (approximately 60 to 100 feet away) is probably

responsible for these conditions. A significant recharge

boundary was observed at 55 to 60 minutes into the test, as
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TABLE 6-1

TEST NAME: REI 3-3 PUMPING TEST

DURATION OF PUMPING: From 8-11-86 @ 1830 to 8-12-86 @ 0915
(885 minutes)

DURATION OF RECOVERY: From 8-12-86 i 0915 to 8-12-86 @ 1130
(135 minutes)

PUMPING WELL: REI 3-3

PUMP INTAKE LOCATION:

OBSERVATION WELLS:

REI 3-3

REI P-3-3

REI 3-5

FLOW RATE DATA SUMMARY

Flow Rate From To
(gpm)

3.0 8/11/86 8/12/86

§ 18:30 6 09:15

COMMENTS

REI 3-3 is screened 14 ft
across the Alluvial zone. The
top of screen is located 8.5
ft below the surface.

18 ft (approx.) below the
surface.

Screened 14 ft across the
Alluvial zone (RADIUS = 0.16
ft).

Screened 14 ft across the
Alluvial zone (RADIUS = 12.42
ft).

Screened 15 ft across the
Alluvial zone (RADIUS = 39.33
ft) .

Flow
±10%
3.0

Comments

was maintained within
of

Pumping Rate Monitoring: Dwye:: Series VFC Visifloat
Flowineter (range = 0.6 to 6.0
gpm,iaccuracy ±0.005).
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represented in the log-log and semi-log drawdown plots from the

observation wells. The surface water pond would appear to be

the likely source for the observed recharge. This recharge

boundary was also observed in the REI 3-3 pumping test,

conducted during the 1985 field investigation.

6.4.2 Results - The hydro!Logical characteristics of

the shallow Alluvial zone were derived from an analysis of data

collected from three observation wells. The values for the

hydrologic characteristics are presented in Table 6-2. The

calculations for transmissivity and storativity values were

made using a 3.0 gpm flow rate. This flow rate was maintained

constant with ±10 percent or less fluctuation throughout the

drawdown phase of the test. Recovery data were also analyzed

for the determination of characteristics.

A. Aquifer Characteristics

1. Transmissivity - The transmissivity

of the Alluvial zone was determined to range from 2.42 x 102

gpd/ft. (3.48 x 10"5 m2/sec) to 1.58 x 103 (1.58 x 10"4

m2/sec), based on the most reliable data from REI 3-5.

Transmissivities in this range are characteristic of aquifers

with a fair to good potential use as a source for domestic well

supplies, but poor potential for usages requiring large

volumes, such as irrigation; this is baised on a comparison with

the table in Attachment 7. (Source: U.S. Department of

Interior, Ground Water Manual, 198].) . The transmissivity
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Semi-Log b

Log-Log
Semi-Log
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Semi-Log b

TABLE 6-2
3-3 Pumping Test - Hydrologic Characteristics Summary

Transmissivity (T) Storativity Hydraulic Conductivity (K)
gpd/ft mvsec (S) gpd/ft2 cnv/sec

*
5.21 X 102

7.16 X 102

6.71 X 102

6.66 X 102

8.77 X 102

6.14 X 102

7.76 X 102

1.07 X 103

1.00 X 103

4.58 X 103
•« •* i -.1 rt̂
X*JLJL A J»\J~

2.42 x 102

3.34 X 102

3.78 X 102

5.14 X 102

5.58 X 102

7.49

1.03
9.65
9.57
1.26

8.83
1.12

1.54
1.44
2.28
1 CO
JL* -*^

3.48
4.81

5.43
7.40
8.02

*
X

X
X
X
X

X
X

X
X
X
^̂**

X
X

X
X
X

10-5

10-4
10-5
10-5
10-4

ID'S
10-4

10-4
10-4
10-4
1C"4
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10-5
10-5

•

*
3.66 X 10° 3.72

5.12
4.79

—-

1.30 X 10~3 4.04
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—
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4.06 X ID"3 2.39
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3.67

-

*
X

X
X

—
-

X
X

X
X

-

X
X

X
X

-

ioi

ioi
ioi

ioi
ioi

ioi
ioi

-,«1
J.V/—

ioi

ioi
ioi
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2.41
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1.90
2.41

3.33
3.11
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*
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X 10~3

X 10~3

X 10~3

—

X10-4
X 10~3

x 10~3

x 10~3

-

* could not determine
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values obtained from REI 3-3 are somewhat less, but generally

fall within the range of values from REI 3-5. The values from

P 3-3 are significantly lower than both REI 3-3 and REI 3-5.

These values may be artificially lower because of its

relatively shorter distance from the surface water pond as

compared to the other wells. The location of an observation

well near a recharge source will cause transmissivity values to

be artificially lower (Driscoll, 19£;1) . This is opposite of

the effect which would be caused by a negative boundary

condition, as observed in the Deep Aqviifer pumping tests at the

REI 10 cluster.

2. Storativity •• The storativity values

obtained ranged from 1.30 x 10~3 (from REI 3-5) to 3.66 x 10°

(from REI 3-3). The latter value, because it is greater than 1

(an impossible value) indicates that significant recharge

occurred during the test (Driscoll, 1981). Using the most

reliable data, the highest storativity value obtained was 9.31

x 10~3. The overall range of these storativities would be

considered to be relatively high for a confined aquifer.

3. Hydraulic Conductivity - The

reliable values for hydraulic conductivity ranged from 3.72 x

101 gpd/ft2 (1.75 x 10~3 cm/sec) to 7.07 x 101 gpd/ft2 (3.33 x

10~3 cm/sec). These values represent an average hydraulic

conductivity; the Alluvial zone is stratified (non-homogenous)

as identified in the boring log data. Comparison with the
i

charts (see Attachment 8) provided by bbth Driscoll (1986) and
i
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the U.S. Department of Interior: Ground Water Manual (1981),

shows that the range compares with the hydraulic conductivity

of silty sand of fine-grained sand.

6.5 Conclusions REI 3-3 Pumping Test - The aquifer

characteristics for the shallow Alluvial zone may be best

represented by those values obtained from REI 3-5. The values

from REI 3-3 generally support the data obtained from REI 3-5;

however, because REI 3-3 was utilized as the pumping well

during the test, the values from it would have to be considered

to be less reliable than values from observation wells.

The results obtained from P 3-3 cannot be considered

reliable because of its proximity to an apparent recharge

source (the surface water pond). In particular transmissivity

values, were found to be much lower than the other two

observation wells; this is probably the result of recharge

rather than a variation in characteristics.

Detailed construction details apparently do not exist

for P 3-3. In order to solve for hydraulic conductivity, an

assumed value of 14.0 ft. (the same as REI 3-3) was used for

the saturated thickness (b), in the calculations. The

transmissivity values indicate the Alluvial zone has a fair to

good potential use for domestic Wetter supplies, but a poor

potential use for larger volume usages such as irrigation; this

is based on the comparison with the table in Attachment 7.

6 - 10
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The storativity values ::rom the test are not

considered to be reliable, i.e., representative of the Alluvial

zone, because of the recharge conditions observed. A

significant recharge boundary was observed initially at 55 to

60 minutes into the test. The surface; water pond, located

adjacent to the REI 3 well cluster, is considered to be the

likely source for the recharge conditions.

The hydraulic conductivities determined from the

results of the tests are comparative to the hydraulic

conductivity of a silty sand or fine-grained sand. The boring

logs of REI 3-5 and REI 3-3 generally supports this

identification.

The aquifer characteristics were determined based on

the assumption that confined aquifer conditions had existed at

the time of the test, as was indicated by data collected prior

to the test. Previously, the upper unit of the Alluvial zone

had been expected to be unconfined. It would appear, then,

that the confined conditions observed at the REI 3-3 may be

localized, due to the effects of the surface water pond. It is

also possible that, because of the apparent hydrologic

connection between the shallow zone and the surface water pond,

seasonal fluctuations of the water level in the surface water

pond caused by precipitation, may cause the condition of the

shallow zone to vary from confined to unconfined periodically.

Thus, when this variation occurs, it then can also be assumed

that the aquifer characteristics may also vary to some degree

6-11
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from those values obtained during this test. Given that

"ground-water hydrology is dynamic and an inexact science,"

(U.S. Department of Interior: Ground Water Manual, 1981; pg.

65) the values for characteristics at this location should not

be considered as absolute values, but. rather as approximations,

within ±1 order of magnitude of the true values.
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Plate 4 - Deep Aquifer Potentiometric Map
10/30/86
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Transmissivity - Well Potential Comparison Chart
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Hydraulic Conductivity - Aquifer Material
Comparison Charts (2)
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and Leopold. 1978; Freeze and Cherry, 1979).
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Attachment 10

REI 3-3 Pumping Test
Response Curves and Aquifer
Characteristics Calculations

RESOURCE ENGINEERING
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K <r LOGARITHMIC 3x5 CYCLES
C KEUFFEL » ESSFR CO ««01 l» US« 46 7520

REI 3-3 PUMP TEST - RECOVERY

LOG-LOG PLOT OF REI 3-5 8/12/86
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PLOT BY M. BARRO
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K»C SEMI-LOGARITHMIC* J CYCLtS X 70 DIVISIONS
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K.C LOGARITHMIC 3x5 CYCLES
C KEUFFEL » ESSER CO. ««I)l « u s • 46 7520

REI 3-3 PUMP TEST - DRAWDOWN
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K JC LOGARITHMIC 3x3 CYCLES
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ETC ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION

July 10, 1986

Mr. Chris Itin
Resource Engineering
3000 Richmond Avenue
Houston, TX 77098

Dear Chris:

Enclosed for your review are the analytical and data reporting
requirements ETC will use for the RES27511 project. The method
and reporting requirements enclosed have been designed to
eliminate as many variables as possible when performing an
interlaboratory effort.

Please call us if there is any problem with this protocol
presentation.

Sincerely,

Karen Kotz-Gebel

KKG/lmd

Enclosure

284 RARITAN CENTER PARKWAY • EDISON. NJ 06037 (201)225-5600



Scope of Work

In order to obtain interlaboratory consistency in the analytical
protocol ETC has identified several critical areas within the
analytical scheme:

Method of sample homogenization
Sample extraction method and length of extraction
Initial sample weight used
Sample extract clean up
Holding time.

To minimize analytical variables the above critical areas must be
rigidly adhered to as described below under the "Analytical
Protocol."

Analytical Protocol

I. Pre-Extraction Preparation

A. Sample Homogenization

Prior to sample extraction each sample must be
homogenized. Due to the variable matrix of the
samples some analytical judgement must be used
here to determine the best method of homogenization.
ETC, after receipt of sample, will give specifictions
via telephone (to be followed by documentation) as to
how each individual sample should be homogenized.
ETC envisions that vigorous hand shaking of the sample
bottle for one minute prior to taking an aliquot will be
sufficient for liquid type samples. Alternately, for
those samples containing mostly solids, physical stirring
of the entire contents of the sample bottle in a
large beaker should be performed with a statinless steel
spatula for a set period of time. Whicheveir method
of homogenization is performed, it must be documented
and submitted along with the analytical results.

B. % Moisture Determination

Each sample must have a % moisture determination
performed in conjunction with the extraction
procedure. The method for the % moisture determination
may be found in the IFB-CLP protocol "Organic
Analysis Multi-Media Multi-Concentration." All data
will then be reported on a dry weight basis.



II. Quality Control of Extraction Procedure

A. QC Requirements

For each 20 samples the following quality control
must be performed:

1. One method blank
2. One replicate sample
3. One sample matrix spike.

B. Spiking Level
(R)

The matrix spike will consist of spiking Aroclor 1242
at levels equivalent to 20 ppm (mg/kg) in the wet sample.

C. Holding time of all extractions are within 14 days of
sample collection.

III. Sample Extraction and Clean up (unless otherwise specified
by ETC after sample receipt)

A. Extraction

Extraction will be performed using SW-846 Method H3540
which is a soxhlet extraction procedure. The conditions
for this extraction are:

1. Use a 30 gram wet weight sample
2. Extract with 1:1 Acetone/Hexane
3 . Extract for 16 hours
4. Concentrate the extract to a final

volume of 25 mis.

B. Silica Gel Clean up

A silica gel clean up column will be used on the
extracts. A 5 ml. aliquot of the 25 ml. final volume
will be passed through the clean up and then concentrated
to a 5 ml. final volume. The effective concentration
factor for the procedure will be approximately 1.0
(i.e. Initial weight, dry ~ final volume). The
following is a summary of the clean up procedure. It
should be noted that the elution volume may vary
depending upon the activity of the silica gel. Before
performing the clean up a column recovery study should
be performed using Aroclor 1016 and Aroclor 1260.



1. Charge a 20 mm bore chroinatography column
(equipped with a 250 ml. reservoir and stopcock) with
20 grams of activated silica gel. Place 1/2
inch of Na2SC>4 on top of the silica gel column.

2. Pre-rinse the column with 60 ml of hexane.

3. When the hexane sinks just under the Na2SC>4 layer
close the stopcock and add the 5 ml. aliquot of the
extract.

4. Open the stopcock and add 200 ml. of hexane as
the extract sinks just under the Na2SC-4 layer.

5. Discard the first 100 ml. of eluate.

6. Collect the second 100 ml. of eluate into a
receiving vessel for subsequent concentration
to 5 ml.

7. Discard any remaining eluate.

IV. Gas Chromatography Analysis

The following analytical protocol will be used to
analyze the extracts by GC/ECD.

A. Primary Column Analysis

1. All 7 Aroclors must be analyzed
2. 3 levels of Aroclor 1242 must be analyzed

so that a 3 point calibration curve will be
used to calculate the matrix spike % recovery."

3. The level of standards used for quantitation
should be such that a detection limit of 1-5
mg/kg is attained.

B. Confirmation Column Analysis

1. All primary column hits must be confirmed by
second column confirmation with 3 levels of
the Aroclor of interest.

2. All analytical results must be calculated using
the 3 point calibration curve and all extract
concentrations must fall within the calibrations
curve.



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for polychiorinated biphenyls is an
established EPA method taken from "Test Methods for Evaluating Solid Waste". July 1982.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhiet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5ml and injected into a gas chromatograph equipped with an "Ni electron
capture detector.

The GC operating parameters were as follows:

COLUMN

6' x 4 mm glass 1.5% SP-2250 & 1.95% SP-2401
Supelcoport 100/120 mesh

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



ENVIRONMENTAL
TESTING and CERTIFICATION

Summary of
Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. "Handbook for Analytical Quality Control in Water and Wastewater
Laboratories", EPA-600/4-79-019. March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOI-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register,
December 3,1979; updated on October 26.1984);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples." EPA 600/6-60-036, June 1980;

. "Determination of 2,3,7,8-TCDD in Soil and Sediment" EPA, Region VII, Kansas
City, September 1983;

. Organic Analysis: Multi-media, Multi Conceritration-IFB WA84-A267: and

. Dioxin Ana!ys!s:£oii/Se3!irier.t Matrix; Multi-Concentration; Selected Ion
Monitoring with Jar Extration Procedure-IFB WA84-A002

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

Analysis ol Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

- Each batch of 13 samples consists of 9 customer samples (at a mavimyiV one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- A blind quality centre1 sample is introduced to the laboratory for analysis en a weekly
basis.

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every
cay. if tne response factors vary greater tnan 25%, the instrument must be
recalibrated.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions by Gas
Chromatpgrapjiy/jvtess Soectrometry

- Each batch of 20 samples consists of 16 customer samples (at a maximum), one blank
sample, one spiked blank (for water matrices), one sample spiked with the priority
pollutant standard mixture and a duplicate customer sample. This amounts to a 20%
quality centre'. *<=ctor.

r«v 1/15 BIJO
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ENVIRONMENTAL
CIV' TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports

H9376 RESOURCE ENGHtfEERlKG 27514 IPCB1-I 8607T6

FTC Sampler No, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• identification confirmed by Mtond colUMn analysis.

Results

Sample
Conceit,

ug/kg

105000.
ND
ND
ND
ND
ND
ND

Wi.
ug/kg

2040
2040
2040
2040
2040
2040
2040

QC Raplicata

First
»g/kg

7170.
ND
ND
ND
ND
ND
ND

-

Second
ug/kg

8330.
ND
ND
ND
ND
ND
MD

•

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Conceit .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Cortcen.
Added
ug/kg

19700
0
0
0
0
0
0

X
Recov

113
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to. include

various levels of reviev,.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaht. assurance data may
include results from blank, spiked "blank, spiked sample o.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for veri f icat ion
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sampif- and. where appropriate, the gas
chroma tco-ir.s ar.o'mass s;:e:tra.

The procedures used in the analysis of the sample are described in this report's methodology
SeCtiGi'i. An a i ia i^ i .uc- k: o-icCui: ;ri v.itMJ". our i aoo ro to<> aic per for nit c; witmn a s t r i c t l y
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assu rar>ce data, are always tabulated in one or mc-re
O" mis repc-'t 's C'uantitati'.'e Ket-..-ts TaDiei. Trie- format c-t ir«~' • •• ~ varies wi t i . tt'.e ciass

Aroclors (PCB's toy GC/£CDJ

Aroclor mixtures analyzed by gas chrornatocraphic methods are reported with a biani-. spii-ed
blank, matrix spike and replicate. The method detection limit (MDL) is determined for each
ind'vidi.'a' -;-.3:-. -. \*.'\;*--. a p='-t !cu'c' A -C-C 'C" mi \tire :; determined to be prese:'.4. at
conceni;a'noni less ti.ai'i the caicuiatec; ML-L. it is repor ted as BMDL CBeiow Metnoci Detection
Limit).



C f Vs TESTING and (

TAB

CERTIFICATION

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9377 RESOURCE ENGINEERING 27514 IPCB1-2- 860716

ETC SarapJa No, Company facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

i

Results

Sample
Concen,

ug/kg

73100 .
ND
ND
ND
ND
ND
ND

ug/kg ;

1870
1870
1870
1870
1870
1870
1870

QC Replicate

First
ug/kg

7170.
ND
ND

ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

Recov

AUG 27, 1986

QC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19700
0
0
0
0
0
0

Recov

113



. CTf** ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
TI..S repo;; cciuc.r.fe the analyt ical results on your sample. It is designed to incluoe
comprehensive data from the entire analytical process in order to satisfy the needs of'

The resi.:i; o!::a.nea ire-' ycur sample are presented in tabular format immediately' following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of prcprr instrument per for ml-nee is also included where appropriate. The report appendices
include the chain of custody record for your samr-!f- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
sectic1-. A'! a:ic !\'t--c' r'oced-.res v.:th!r. our lal:c ratory are performed within a strict;",
enforced Quality .Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ana' associated quality assurance data, are always tabulated in one or more
o i V-.ii- re:: ;••-. '£ C•..•;-'. \;-.'. .- "•;;... :^ ^~\:'m. The format of ea--h 1 < '•• vanes with the ciass
•-* 4 - - . - , - ; • it-. r-v_i l o"' ci' v c*' c .

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bia••:(.. mat*- ' - - sp'i- e a^d rep'^cate The method detection li-n'1 (MDL) is determined fo^ eacK

individual matrr-. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection
LllV.s'i ;.



ENVIRONMENTAL
C 1 W TESTING and

TAB

CEPTIFICATION "

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9422 RESOURCE ENGINEERING 27514 IPCBl-3 860716
Ej»p««tf

ETC Sample Mo- Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

Results

Sample
Concen.

ug/kg

315000*
NO
ND
ND
ND
ND
ND

HDL
ug/kg

2640
2640
2640
2640
2640
2640
2640

QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

AUG 27, 1986

QC Matrix Spike

Unspiked
Sample :
.ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added

::..:ug/kg:;::

19400
0
0
0
0
0
0

:%
Recov

85



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to include
comprehensive data f rom the entire anaiytica1 process in order to sat is fy the needs of
various ie/eis oi ie^ie->v

The results oiMa^iec irc;r. you: sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data m ay-
include results from blank spit- ed "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass soectra.

The procedures used in trie analysis of the sample are described in this report's methodology
cc-^tt^v, £" p!i£l\ • 1i — -- ' p^~.~.r.'S ,"• e c \>,- 1 •*'••! t-. r"*.'|r 1 3l"vOr < * ̂ ^ ' ' P*"^ P^r f r»r|tte -? ^.'ilKm ?• £ t r ' C * '

enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more

::;'''s Oi. i='"it,-Tr.t; ve Pt-su' ts TciNei. The f o r m a t of t?ar> ' -1 ' • • ' • ^ var ies wi th the c-ai's

Aroclors (PCB s by GC/ECD)

Arodor mixtures analyzed by gas chromatographic methods are reported with a blank, sp^ed
biani-, matrix spike and rephcaie. The method detection limit (MDL) is determined fo; each
individual m a t r i > . When a particular Arocior mixture is determined to be present at
cc-'X6'-:tra; ;-i .-^ii i1^' i'--~ e-:-'-r-:;' i-ie:; '.•/:•- ;: -s re,::'I'Tcd as BMDL (Below wethoc: Delect y-
Limit).

•



ENVIRONMENTAL
C f Lr TESTING and CERTIFICATION ' '

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9423 RESOURCE ENGINEERING 27514 IPCB2-I 860716
£l ftp. 364

ETC Sample No. Company Facility Sample Point Date Time rtours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A 1 dent if (COT ion confirmed by second colunnctnalyei «.

Results

Sample
Concen,

ug/kg

59500
NO
NO
ND
NO
ND
ND

HDL
ug/kg

3440
3440
3440
3440
3440
3440
3440

QC Replicate

First
tffl/kg
17700.

ND
ND
ND
ND
ND
ND

Second
tig/ kg

14200»
ND
ND
ND
ND
ND
ND

QC Blank and: Spiked Blank

Blank
Dat a
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
us/ kg

0
0
0
0
0
0
0

%
Recov

-

QC Matrix Spike :;:::;

Unspiked
Sample >

ug/kg :

ND
ND
ND
ND
ND
ND
ND

Concen.
AtJded:-

:.^ug/kg>:

19400
0
0
0
0
0
0

.'*".
Recov

85



ETC ENVIRONMENTAL
TESTING sna CERTIFICATION

Introduction
This report contains trie analytical results on your sample. It is designed to include
,-•- .-^ .^ p .• £. (.. ̂  ri c, -, ̂  rJ^'^- f--r.rv t ' -a c-r-tt,--^. ? r-jp1 * 't i^p ! r-ro^c-cc ['•• r;rrjc^ tf/* S 5 t ' S ^ V t^1^ H99-tic <~ *

vanous levels of te-.' ie/.

The results obtained irom your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blent-, spii-eo "blank, spit-.eci sample (\.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatcj'5r.s anc! miss sre:!'c.

The procedures used in the analysis of the sample are described in this report's methodology
ScC-tiC:":. A,i 6'".ci \ i'Ce. J. - •^eOu"cc t'nii;;;". Oji i c O O . ' a t O i y of <i pcif fOII l icO Witliii'i <3 S t l iC ' l i v
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, anci associated quality assu rance data, are always tabulated in one or morr
oi ti',!S report 's Cuc iv..;ct-ve Kesuits "iaoiei. 1>;~ f c f r r . a t cf &<-.'<'• t . - . i - -^ . vanes vutr. the class

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank spiked
blank, matrix spii-e and replicate. The method detection limit tMDL) is determined for each
ind;vidua' nisf'•. Wh?-'" a p-ar 'tin.1'?.' ATC 'OT mivtu'9 is determined to be present at
coi'icentrciioris less ti'iar. t t ic Cc^-jiate:;- 'j'.'j- it is reported as BMDL (Belov. Metnoci Detectioi'i
Limit).



ENVIRONMENTAL
" " " "CJ^ TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required: f or ETC Data Management Summary Reports

•: M9373 RESOURCE ENGINEERING 27514 JPCB2-2 .860716 : ;• . . '
- ' • : \ . " • • ; ' • • • : .••'.-.•-.•: . : • • :'EJ»t>»«'i!J' ' •
' E T C Sample No. Company Facility Sample Point .. , -Oa te Time . Hours.

Compound .';. T:S:;>.

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

:; Results:

: Sample
Conceri.

:• ug/kg

4600
ND
ND
ND
ND
ND
ND

MDL
ug/kg

3860
3860
3860
3860
3860
3860
3860

QC Sepllcate,.

First >;

«S/kg>:\

7170B
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data :
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

:, *•
Recov

AUG 27, 1986

, ..,'.: QC Matr ix Spike

Un spiked
Saniple

• ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg :

19700
0
0
0
0
0
0

%
Recov

113



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repo; \ contains the analytical lesuits on your sample. It is designed to include
comprehensive data from the entire analytical process in order to sat is fy the need? of
Veil iGUS i t jv ' fc iS Ol it vie.'..

The resi,-Ui oii'taii'iea fioiii your sample are presented in tabular format immediately,-following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qualil. assurance data may
include results from Plant-. spil-eci "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samrM*"- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in tr.e analysis of the sample are described in this report's methodology
S"?rt !on £" a*"'- *"r-i r"r —'!'."'£$ v,I*'-"" CM" !a!~r- r f . t~ r i- ':Tc performed \v:t' ' i '" 5 £i: ' ;ct l .
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of ti.is r e r - C ' t ' s C-...i''.',."r.'.: .'c ~^^.-.-'\'^ Ta'c-lci. The fori'Mai ci ea"* ' ' • : •'- varies v\ru, t ive c- ia ic
of ana'vsis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blan! . ma4.:,-- spM- e £••,.-: repl':c = te. The rr.ctP.Dd detection iitr.it (K'DL) is determined for eac'
individual matn--. When a particular Aroclor mixture is determined to be present at
conrerifctieris less- t ! '-a ! '- the cair^ 'ateo N1DL it is reported as Bf.'DL (Below Method Detection
Limit).



ENVIRONMENTAL
ClWr TESTING and CERTIFICATION "

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Reqwrwf for ETC Data Management Summary Repom

tJKk~t^^t IT^ f̂H ttif& FfU&ttit&t&TIUf̂ - ^TRtjS TDf*StO«^ £f%A7t£rT?%//& n&wVwtlWW (*lminbPIGiCn Jblvw **»v-I"f *l \*|?AI w vvv f iw

ETC Sample Mr* Company • Facility Sample Point Date Time Wourj

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A idmt tf ieo* «on coofirn*d by stcond eolutn anoly«n.

Results

Satepl*
Cone en,

ug/kg

20500
ND
ND
ND
ND
ND
ND

WDL
og/kg

3580
3580
3580
3580
3580
3580
3580

$C Replicate

First
ttfl/kg

7170,
ND
ND
ND
ND
ND
ND

-

Second
»9/kfl

8330,
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Cftftceri.
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample

35200,
ND
ND
ND
ND
ND
ND

Cortcen .
Added
ug/kg

19700
0
0
0
0
0
0

%
Recov

113

-
_
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contain;; tne analyt ical resu l ts on your sample. It is designed-.to..include-
comprehens've data from the entire analytical process in order to sat isfy the..needs' of
va'icjs 'e .e 's c - f r e ' . • < = • • • .

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaht. assurance data may
include results from blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verif ication
of proper ins:r-,;n:,e'-.t pe'formi'vce is also included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chromatograms arid mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. Ai. analyt ical t- ioceaures within our laboratory are performed within a s t r i c t l y
enforced Quality A'SSU- ance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ana' associated quality assurance data, are always tabulated in one or more
c' t'-.is repc-'t 's Ouii'-titawe -:e?u",s tables. The format of ea~'". 1 ' '^ varies with the c lass

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani-, nia-tri • sp ! '-e an;:' rep !-: ' i te. The method detection limit (MDL) is determined fo- eac!'
individual ma tn - . When a particular Aroclor mixture is determined to be present at
concentrations less thai-, the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONUFNTAL
C I Vr TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chanr of Custody Data Required for ETC Data Management Summary Reports

H9406 RESOURCE ENGINEERING 275T4 IPC83-! 860716
:E lapsed

fTC Sample No. Company Facility Sample Point Oat» Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A M«nt if (COT ion confirntd by MCond colunn analysis.

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND

HDl
ug/kg

1500
1500
1500
1500
1500
1500
1500

QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200«
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19400
0
0
0
0
0
0

%
Recov

85
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
TIMS repen contains the analyt ical results on your sample. It is designed to include
comprehensive data from the entire analytical process in order to satisfy the needs of

The res-.;'ts otta.ne:: fro.-r. your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked 'blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument pe-formance is also included where appropriate. The report appendices
include the chain of custody record
chromatograms and mass spectra.

for your sample and, where appropriate, the gas

The pi GC-c O«.'

enforced Quahu

s us i!', e ar.oiy-sis of the sample are described in this report 's methodology
"tics' r-T'Cr-du1"1?? sviiKin oMr laboratory ar<? performed w'thin p strict '*,
ssurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ana associated quality assurance data, are always tabulated in one or more
of t f . fs rery-'fs O^i'-.t :iv.>e Pe;:.;'t£ tcir^s. The fc-rmit c- ti-c." • * - i - ^ vanes v.it i-, the da^i
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blank mat r i- - sp1 '-e and rer^'ce'e-. The method detection limit (MDL) is determined for ea:'-
individual matn->. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection
Lmv;:.



ENVIRONMENTAL
C f ix TESTING and CEPTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M940T RESOURCE ENGINEERING 27SU IPCB3-2 860716
-El *!»**<»

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification confirntd by weond colunn onalynis.

Results

Sample:Concen,
ug/kg

28700 .
ND
NO
ND
ND
ND
ND

WDL
ug/kg

1210
1210
1210
1210
1210
1210
1210

QC Replicate

First
ug/kg

17700,
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Cortcen.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

OC Matrix Spike • .

Unspiked
Sample ;
ug/kg:|;

ND
ND
ND
ND
ND
ND
ND

Cbnceri .:
Added :

;: .yii:g/kg;:-::;;.

19400
0
0
0
0
0
0

,%:
Recov

85
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to include
C r:'::,?' che • ' • ; • - e Or.'c '.;<.:': V.'r e?Vi.:e c > ' \ b \ y 'nCe:: p(OCtSS It"! Ol'O't' tO Sot'SU t'.t needS Of
various levels of rev iew.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may-
include results from biant-. spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas

The procedures used in the analysis of the sample are described in this report's methodology
s-ectsc : " " . .-•! ar.ilj t .Cc. pr j-Ccd^.''es '.'..ti'.,r. our laboratory are perfonvied vYuii..'. a st i ici iy
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
ample results, and associated quality assurance data, are always tabulated in one or more
" ".'.if re;:-c; i's Cx.ii'.bic-.": .e r-.es-.L.':ti ToL-ies. The- format ot each * i -^ var ies witr i the ciass

i v.'SiS.

Aroclors (PCB's by GC/ECD)

A'ccior m- - tures a'i5 !yzeo' i:\ gss chromatographic methods are reported with a blank, spii eci
blank, matrix spil- e and replicate. The method detection limit (MDL) is determined for each
•'"'dividus1 mBt r -. w^f ;• r ~-."\:~\.'.'?.r ' i roc'or nvs tu r£ i? determined to be present **.
concentrations less tnaii tne calculated MDL it is reported as BMDL (Below Method Detection
Lur.it>.



ENVIRONMENTAL
' " Cf*U TESTING and CERTIFICATION ~ '

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M940t RESOURCE ENGINEERING 27514 IPCB3-3 - 860716

ETC Sample No. Company Facility Sample Point Date Time Wours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

R ld«nt if ICOT ion co*i*'r««d by i«cond colum analysis.

Results

Sample
Concen ,

ug/kg

17800
ND
ND
ND
ND
ND
ND

KDL
ug/kg

1480
1480
1480
1480
1480
1480
1480

QC Replicate

First
»§/kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
.
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19400
0
0
0
0
0
0

X
Recov

85

-
_
.
_
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
Ti'iiS report contains, trie anaiybca. lesuits on you sample, it is Designed to include
comprehensive data from the entire analytical process in order to sat isfy the 'needs of
various levels of reviev..

The results obta<nea' f rom you' sample are p resented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit> assurance data may
include results f rom blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of prope-- instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology-
section. All analy t ica l procedures v,,thin c<jr laboratory are performed within a st r ic t ly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of tnis report 's Quanti tat ive Results Tables. The format of ea~i-, 1 -i ••= varies with the class
of ana'ysis. :

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blank matr ix sp'i-e and replicate. The method detection linVt (MDL> is determined for each
individual matn-.. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL
CIV TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary: Reports

M9400 RESOURCE ENGINEERING 27514 IPC84-1 860716

FTC Sample Mo, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

fl Identification confimcd by stcond coluim analysis.

Results

Sample
Concert.

ug/kg

14900 .
ND
ND
ND
ND
ND
ND

HDL
ug/kg

2380
2380
2380
2380
2380
2380
2380

•

OC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second
us/kg

14200.
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert .
Added

:,:..; ug/kg

0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
ug/kg :

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
::ug/kg

19400
0
0
0
0
0
0

X
Recbv

85
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed, to include"
rrvy.f'f'••-r.C'v- c!'t.= *•'""•''•"• t'" •'- entire Snglv' lCS1 prO~(-Sc I'" Ofd?1" tO S ^ t l S f V ^* '<r '" '"•?•? ?c'" •• " *

various levels oi review.

Trie results otMained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quai i t* assurance data ma,
include results from blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. A., anaiytica: c-roceourei within ou: laboratory are performed witnin a SIMCIK
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results., and associated quality assurance data, are always tabulated in one or mrre
O; fiis report's C|!.ia!"!-t = t 've Resu'ts tables. The format of each ' • • ! • • - vanes with the oass
C-* -i''^''-.'!?10

Aroclors fPCB's by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blauK, main-- sp^t-e and repncaie. The metnod detection hunt (MDL) is determined foi each
individual m s t r : - . When & particular Arocior m ix tu re is determined to be present at
co,..-^..i,,£,;C.,£ ,e £ J t: ,.. .K; ceir:;'£«e:; MfjL jt jc reported as BMDl (Beiov.- Methoo Deter:-?:-.
Limit).



ENVIRONMENTAL
C I Wr TESTING and t

TAB

CERTIFICATION . '

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

AUG 27. 1986

•; ; Chain of Custody Data Required for ETC Data Management Summary Reports ... . •

M941 2 : - RESOURCE ENGINEERING :

Etc 'Sample' ''No. •••', .' • • Company •• ;:

: |- :•' 27514 : • : • : IPCB4-2 860716 : ;•; • ' .
•: ::'::':' ".' • • : • ' . v'::.;". . :: . • . .'•.-.. 'Elap'std •
•:••- '/:.; . .::, Facility • Sample; Point • Oaf? Time .Hours ,

Compound • .

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

onolv- i 5.

Resul ts

: Sample
Concen.

, ug/kg

72100
ND
ND
ND
ND
ND
ND

. ;MDL
.."• ug/!<g

2460
2460
2460
2460
2460
2460
2460

•••QC Repl icate ::;:

;: F'fcrst-, :,
:

; tig /kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
: Data

ug/kgiiiiiii

Concen .
Added
ug/kg

0
0
0
0
0
0
0

%:
Recov

QC Mai rix Spike

Unspiked
Sample

:.. ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
.ug/kg

19400
0
0
0
0
0
0

%
Recov

85



ETC ENVIRONMENTAL
JESTING and CERTIFICATION

Introduction
This report contains the analyt ical results on your sample. It is designed to include
cornr>rel'!'rr,?ivf ci>t<: fror-' t r-~ entire analytical process in order to satisfy the" needs of
va; IOUS icvc-S. O7 i e v i c - V

The results o'.: ic.:'ic3 iron, you' sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results f rom bianl-. spiked blani-. spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatoorams and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section, fill a' if '- '•*;•'• r""'rd..re? v.-it*'"'" our i?ho rs'o r\ 8re performed within a s t r ic t ' 1

enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated duality assurance data, are always tabulated in one or more
of t'-,is rerc't 's, C1-.:;•••:•:it •.••? Rr';-..':; ^:'e^. Tr,r fo rma t c- <?c : i ' - ' ' ' - i '•= ver .es with the class
of ana'vs;s.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by g<?.s chromatographic methods are reported with a blank, spiked
blank, matrix spit-.e and replicate. The method detection limit (MDL) is determined for each
individual matrr-. When a particular Aroclor mixture is determined to be present a.t
concentre
LimitV

is reported as )L (Below tvlcthoo [ieie:i :•-.



ENVIRONMENTAL
C 1 \s TESTING and

TAB

CERTIFICATION

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chant of Custody Data Required for ETC Data Management Summary Reports

M9413 RESOURCE ENGINEERING 27514 IPCB4-3 860716
£i»ps«ct

ETC Sample No. Company Facility Sample Point Date Time - Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

Results

Sample
Concen ,

ug/kg

39400
ND
ND
ND
ND
ND
ND

HDL
ug/kg

3320
3320
3320
3320
3320
3320
3320

QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second"
ug/kg

14200.
ND
ND
ND
ND
ND
ND

OC Blank ,atva>:;;Spiked Blank

Blank"
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added

";; ug/kg

0
0
0
0
0
0
0

^:*-:S-: "
Recpv;

AUG 27, 1986

.£::y.;;::,pC .. Matrix Spike Vy,

Unspiked
Sample

9 ug/kg v

ND
ND
ND
ND
ND
ND
ND

Concen .: .
AddedS

.•: ug/kg

19400
0
0
0
0
0
0

••;*;

R'e'cov

85



/ ti'/ twj ana

Introduction
This report contains the analyt ical resul ts on you sample, it is designed to include
ccmr-rehensiv'T data from the entire anaiyt ica' process in order to sat isfy the needs, -of
various levels of rev iew.

T ; ,e res--:;;: os:;a.;-.e.:: fro;: >c- r sample a-e presentee: in tabular format immediately fci-C'.vi-o
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank spiked "blank, spiked'sample (.i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms anc; mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
sec-t.O!'.. .- i a'".c!,t.- ic ;; "cceXi."ei v-.t i ' i in GO; lal ' -crato?'} are per formec; •.•••ithi.'i a s . : . < . ; > _ .
enforced Quality Assu; anr-e Protocol. A description of this Protocol is included in the repo' t .

Results
cgmo'e re?u't?. 2'"••?! assoc^'eci o>..'? l !tv assurgnc<? data ?re s 'ways tabulator) in one or more
of triii report 's Qudntitative Results Tables. The format of eaci'' ' '- i '1-1 varies with the class
of analysis.

Aroclors (PCBs by GC/ECD)

Aroclor mixtures analyzed i:'v gas chromatographic meti'iods are reported with a blank spit-eci
bianl-, matri-.. spu-e and rep' icate. The method detection invt (MOD is determined for eac - -
individual matn-. When a particuiar Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection
Limit).



ENVIRONMENTAL
C 1 V* TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chanr of Custody Data Required for ETC Data Management Summary Reports

M938? RESOURCE ENGINEERING 27SI4 IPCB5-1 860716

£TC Sample No. Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroelor 1016

d Mcnt i f icoT ion comfirncd by itcond eolimn analytic.

Results

Sample
Concen .

ug/kg

&1700 .
ND
ND
ND
ND
ND
ND

WDL
ug/kg

1860
1860
1860
1860
1860
1860
1860

QC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked BlanK

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen
Added
ug/kg

19700
0
0
0
0
0
0

%
Recov

113
-
-
-
-
-
-



ETC ENVIRONMENTAL .
TESTING and CERTIFICATION

Introduction
This rep-Oi i contains the analytical lesults on your sample. It is designed -to .include-,
comprehensive data from the entire analytical process in order to sat isfy the, needs of'
vanc-uS i c vc iS oi fcv - ic 1 . - . .

The res-..'!c c-i: "a.r'icc frcrr, your sample are presented in tabular format immediate! ̂  following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qua-lit., assurance data may
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of prope' instrument r.^'fom-.;-.ce is also included where appropriate. The report appendices
include the chain of custody record for your sampif- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in tne analysis of the sample are described m this report 's methodology
sect'"0 fi" a- ia i ' - t -c i1 r""-?d-..ire? v.-;th.:n our labo rator\ ?.r* performed wit'-.;-': 2 strict!..
enforced Quality ASSUI ance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of t *•.:•= re;:::i's C-L.--;---:.:it .-e Pr-.ulti- Tables. The fc-rn,at of e ^ - i " ' • ' - ; var ies A i t r , the class
of analysis.

Aroclors (PCB's by CC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bian!-, mafi-- spii- ~ and rep'"'c = te. The method detection lrp;t (MDL^ is determined for ea:!--
individual matn>. When a particular Aroclor mixture is determined to be present at
concentrations less VT.&-- the calculated MDL it is reported as BMDL (Below Method Detection
Lin-..:..



ENVIRONMENTAL
C 1 Vr TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Reqwreo" for ETC Date Management Summary Reports

H9386 R&OORCE EMlHfcERING 27514 IPCB5-2 360716

ETC Sample Nu. Company Facility Sample Point Date Time Hour*

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

R Idtnt if ieot ion eonfirntd by Mcond eel urn analytic.

Results

Sample
Conceit,

ug/ks

21700
ND
ND
ND
ND
ND
ND

HDL
ug/ks

1920
1920
1920
1920
1920
1920
1920

QC Replicate

First
tfff/ks

7170.
ND
ND
ND
ND
ND
ND

Second
ug/fcg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blattk

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

X
Reccv

_
-
-
-
-
-
-

QC Matrix Spike

Un Spiked
Sample
U8/kg

35200.
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/ kg

19700
0
0
0
0
0
0

X
ftecov

113
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains tr.e analytical resul ts on your sample.- ' It is designed to. include;
comprehensive data fron- t1^ entre analytical process in order to sat is fy the needs of
various levels of review..

The results obtained frorn your sample are presented in taoular tor mat immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit.. assurance data may-
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performVice is also included where appropriate. The report appendices
include the chain, of custody record for your samp if- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. Aii analytic:: piGceo^res v. iinu'i GUI laboratory aie pei iormeo wttnin a s t r i c t l y
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of tnis report's Quantitative Results Taoies. The f o r m a t c" <?a~i' . 1 '•"- varies with the class
O< a

Aroclors (PCB s by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blank, rnatri • spir.e and replicate. -The method detection lur,,t (MDL) is determined foi each
individual matn - . When a particular Arocior mixture is determined to be present at
concentrations i~ss ti-.iv- the ce'cuietec ' K^DL it is reported 2s BK1DL (Below Method Detection
Limit.'.



ENVIRONMENTAL
ClW TESTING and CERTIFICATION J '

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data R«nrir«t for ETC Data Management Summary Reports

H9390 RESOURCE ENGINEERING 27514 IPCB5-3 860716

FTC SiTnpIe No, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A ittnt i f tcot ion conftrH«d by MCOW) eo'imn analv«i«.

Results

Sample
Co ric en .

ug/kg

4700
ND
ND
ND
ND
ND
ND

MDL
ug/kg

4570
4570
4570
4570
4570
4570
4570

QC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND

• ND
ND
ND

,.OC, Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matrix Spike :

Unspiked
Sample

35200,
ND
ND
ND
ND
ND
ND

Can c en".".'
Added

19700
0
0
0
0
0
0

,•;:•%•
Recov

113
-
_- -
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
T:..s r e , " - - : - ; c c:Me:;':t. "me «:'ia: yticai resul ts on your sample, it is designed to include
comprehensive data from the entire analytical process in order to satisfy the' needs of

The res-..1'': oi: t=.''iec: ire— vc'.r sample a't presented in tabular format immediate^ foiiov.-ir.s
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qualit.. assurance data may
include results from blank, spiked blank, spiked sample (\.e. matrix spike.) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is a'so included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chromatograms and mass spectra.

The p: o; e j.i: es useo in trie ana, \, sis of the sample are described in this repoi t's rnetiiocioiog,,
coriio.>-i. A" 3'"i3!>. t'.~'-' procr;dures within our l3bo r3to rv sre performed w'th""i 2 ? t r i ~t ' '
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quaiitv assurance data, are always tabulated in one or more
of !'-,i; rep — rc C'-.;='-.;-tf.t".-e Cies!.:'t9 tsiMes. The fc-nnst cf ea- i - ' ' '•' vines \M'!-. the c ' i^ i
of analysis. :

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spit-ed
blank, matrh spit- e and replicate. The method detection Imvt (MDL) is determined for e-i-r'-'
individual matrr.-.. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL
"~ Cf^s TESTING and CEFTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Reqwfred for ETC Data Management Summary Reports

H9391 RESOURCE ENGINEERING 27514 1PCB6-1 860716

Etc Sample f*x, Company Facility Sample Point Oate Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S Identification coofirwd by f«cond eelunn analyii.

Result*

Sample
Concen .

tig/kg

32900
ND
ND
ND
ND
ND
ND

KDL
ug/kg

1820
1820
1820
1820
1820
1820
1820

QC Replicate

First
t»g/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

•

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
. 0

0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

35200.
. ND

ND
ND
ND
ND
ND

Concen.
Added
ug/kg

19700
0
0
0
0
0
0

%
Recov

113
-
-
-
-
-
-



ETC £NVIftONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analyt ical lesults on your sample. It is designed to. include,
comprehensive data from the entire analytical process in order to sat isfy the needs • of
vanous ieveis of review.

The reSoi'ii c-1:'oii'iec' fron. your sampie are presented ii'i taouiar format immediately fol lowing
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qua i t t_ assurance data may
include results from blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample- and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
ser t ;;•:•<. A' . ' a-:a!,4. :«' precedes wit Mr our laboratory are performer; v.,th;;-i a str..;.::,
enforced Quality Assurance Protocol. A description of this Protocol is included in the report..

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
o" ts' i is report £ L.".;a:'.t "i".:.e t-.es>.vt£ Tabies. The format of e a ~ i - ' ] '•• '.a!'ici v.iti'i trie c-iass
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bis1'!-, main- s ::-•:• •=• *.•'•':• repl':;ate. The me the:;' detection hm:t (MDL) is determined fc: eacc,
individual matrr-. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection
Li (I1.: I / .



ENVIRONMENTAL
C I Wr TESTING and CERTIFICATION ~~

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9392 RESOURCE ENGINEERING 27514 IPCB6-2 ; ;;8607.t6

ETC Sample No, Company Facility Sample Point '' Oa'e . Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

fl ld»nt ificot ion eonfirncd by •ccond colu*«n anoty«i«.

Results

Sample
Concen.

ug/kg

37700
ND
ND
ND
ND
ND
ND

MDL
ug/lcg

2050
2050
2050
2050
2050
2050
2050

•

QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg
14200.

ND..
ND
ND
ND
ND
ND

QC Blank ..ana Spiked Blank

Blank ,
Data:, •:'

. ug/kg ;-...

ND
. ND

ND
ND
ND
ND
ND

Concen.
Added

jLug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matr ix Spike :

Unspiked
Sample
:ug/kg

ND
.ND..

ND
ND
ND
ND
ND

Co'ricen ::,
Added.::-

,;iug/kg-::i

19400
0
0
0
0
0
0

. ij.

Recov

85

-
-
-
-
-



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
This report contains tne analyt ical results on your sample, it is designed to include-
comprehensive data from the entire anaiy t ica ' process in order to sat isfy the needs. of ;

various leveis of review.

The results obtained f rom your sample are presented in tacuiar format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample- and. where' appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. Ai: analytical procedures vvitnin our iaijoraior\ aie performed within a s t r i c t l y
enforced Quality Assurance Protocol. A description of this Protocol is included in the report."

Results
Sample results, and associated quality assurance data, are a lways tabulated in one or more
01 this repor t ' s Quanti tat ive He-suits Tables. The format o~i ea~' ' - ' ' '^ var ies v. uh the ciass

Aroclors (PCB's by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bl 2. • " , ; - , rr.e'.rK s;::i- e and replicate. The method detecticn limit (f.-lDL) is determined fo: eacr.
individual matri -,. When a particular Arocior mixture is determined to be present at
concer!trst!Cvi">s less t-a1' t^e cs !cu !sted N^DL 't i? reoorted as PMDL (Be'ov-/ Method C'etert1?'"
Limn .•.



ENVIRONMENTAL
C I O TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9393 RESOURCE ENGINEERING 27St4 IPCB6-3 860716

ETC Sample No. Company - Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft Identification conftrntd by ftcorxj column analysis.

Results

Sample
Concen .

ug/kg

20600 .
ND
ND
ND
ND
ND
ND

HDL
ug/kg

3680
3680
3680
3680
3680
3680
3680

QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank .and. Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-

-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg;.

ND
ND
ND
ND
ND
ND
ND

Cb'nceri ::•
:*dded :::

•;Oig/kgfe

19400
0
0
0
0
0
0

,:..%
Recov

85

-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
i IMS repo; i cori'iaii'iS, tiic analyt ica l lesuits on your satupie. It is designed to include
comprehensive data from the entire analytical process in order to sat is fy the needs of
Var iOUS l e v e l s 0-f f t . ic.'..

The results ci: :£::'.—::' fror:. \ cur sample are presented ir, tabular format imrneo'iateiy following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument cerforrr,-j:'ce is alsc included where appropriate. The report appendices-
include the chain of custody record for your sample- and. where appropriate, the gas
chromatograms anci mass spectra.

The procedures useo ir, tr.e analysis of the sample are described in this report's methodology
sectio1'.. £!' a-ia'yt-c;:' r'cr-f:t."'e; v.-:tr-:r. our laboratory are performed within a str ic*.:*
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, arid associated quality assurance data, are a lways tabulated in one or more
ol this re;:c:t 's C\..;''-t'"av. e Hrt...";;- 7a:::e;. The format cf eo"i-. ' i - ! - varies vvith the class
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bisni-. matr i- . spi i-e a^o' reri 'cate. The method detection ijir.it (MDL') is determineci fo f i eac l - '
individual matrr-. When a particular Aroclor mixture i? determined to be present at
concentrations les? than the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL
C 1 Vr TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9374 RESOURCE ENGINEERING 275t4 IPCB7-1 - ;860716
•'•;: • • - : • • • ' - ' • ::. '. EJ»p5«d

ETC Sample No, Company Facility Sample Point :•'•'.'••. •Date.. Time- Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

R Identification confirmed by ttcond eoluwn onatv-.it.

Results

Sample
::Concen .

ug/kg

124400 .
ND
ND
ND
ND
ND
ND

HDL
ug/kg

1690
1690
1690
1690
1690
1690
1690

QC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank ':
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert;
Added

:;: ug/kg

0
0
0
0
0
0
0

%
Recov

-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Cone en .
Added

;. :ug/kg

19700
0
0"
0
0
0
0

..%
Recov

113
-

- - - — -
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed .to',-include
comprehensive data from the entire analytical process in order to sat isfy the needs of
VO-'n_n..c ICVtlt O" I f e V l c A .

The resets obta.ricci fro;:, yojr sample are presented in tabular fonriat immediate!> following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used m the analysis of the sample are described in this repoi t's metnodoiogy
cis^-<ir.'-i £11 p>-;^ l \ ' * ' " - : ' p-.7.reiH'|rec yi-i'»h,ii-. r,ijr |ghO r2tO rV ?r|? per fOr!''"!?''. V.''*''1!'"' P. S t r i - r t ' ' "

enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample, results, and associated quality assurance data, are always tabulated in one or more
ol !:•.:;• rero'T; C.: = •"!.:£' ,;e P.e;i.:il; T a W e s . The format of e a r ' - ' ; • vari io .-.,;•, the c.eoi
oi analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blanl , matr ix $-;:•:'•• r a••;•;;' rer - ' :cate. The method detection limit (MDL) is determine?' for each
individual matn\. When a particular Aroclor mixture is determined to be present at
c.oncer.faticns less th^-, the caicuieted MDL it is reported as BMDL (Below Method Detection
Limit).



ENVIRONMENTAL
C f V TESTING and CERTIFICATION

AUG 27, 1986

TABLF! 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Rfjquired for ETC Data Management Summary Reports

M9375 RESOURCE ENGINEERING 27514 IPCB7-2 860716

ETC. Sample No, Company Facility Sample Point Date Time rtours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

fl identi f icat ion confirncd by second colum analysis.

Results

Sample
Concen.

ug/kg

4180
ND
ND
ND
ND
ND
ND

MDL
ug/kg

2420
2420
2420
2420
2420
2420
2420

QC Replicate

First
us/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

5j
Recov

_
-
.
-
-
-
-

QC: Matrix Spike ; ,:

Unspiked
Samp 1 e

US/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
: Added •
:. us/kg

19700
0
0
0
0
0
0

%
Recov

113

-
-
-
-
-



ENVIRONMENTAL
JESTING and CERTIFICATION

Introduction
This repon contains the analytical results on your sample. It is designed to include1

comprehensive cists iron1 th-? entire analytics1 process in order to sat isfy the needs o*
va-'ious. levels cf rev iew .

Tne results obtained f rom your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification Depend'ng on the analyses ordered, the qudht. assurance data may-
include results from blank, spiked Blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samru-- and, where appropriate, the gas
chromatograrns and mass spectra.

.The procedures used in the analysis of the sample are described in this report's methodology
ScCtiCr' i . All a:'ii!\ uCo £•; C'-'.cd^i e-i ^utl'iil'i Oul ioOC.'a tG! y die pe-f f Ori'l'icCi Wit i r . i ' i a S l l iC l i \
enforced Quality A'ssinance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
oi tr.,;.. repor t ' s Ouaniit&t'-.'e KC-SL^IS Taoies. "he foi'n'iat c-' eci"'"' " ' '^ var ies with tne class
of ana!y?'?.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bici'iK, iTiat;i.-. s;:-..• e and iepncate. Tne method detection limit iMDL) is detenrnneo foi eaci'i
individual m a t r i - . When a particular Aroclor mixture is determined to be present at
concentrstir'"; les? t'•.::'•• the ca'cuiated MDL it is reported as PMDL (Below Method Detect r"
Lima,'.



ENVIRONMENTAL
C f W TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9398 RESOURCE ENGINEERING 27S14 IPCB7-3 860716

ETC Sample No. Company Facility Sample Point Date Time Hours

Compound
-

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

0 Identification confirmed by second coluitn analysis.

Result*

Sample
Concen,

ug/kg

16600 »
ND
ND
ND
ND
ND
ND

WDL
ug/kg

140
140
140
140
140
140

1140

QC Replicate

first
«S/k3

17700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200ft
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19400
0
0
0
0
0
0

%
Recov

85
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report centals the -analyt ical tesui ts on your sample. It is designed to include
comprehensive data from the entire analytical process in order to satisfy the needs of
\'o'. iC'Ui icveib CM I tr v1 ! c .'. .

'cb'j'is c •- .c.iicv.; ii"o;:'i y c...'." sample are presented in tabular format immediately foiicv'.ir.c.
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaht> assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sampif- and. where appropriate, the gas
chromatograms and mass spectra.

The procedures useci in the ana i>sts of tr.e sample are described in this report's methodology
C O/~ 11 O!"1 A I! £• »~i£- ! \ ' t' •""• "••' p." .•"*-. ** C. rf' ; r* £> c \»(- i t ^" f- f"y Jr j ̂  }^.'*^r p t p*r \/ pr p pPT f OriTl€:''"' W! 11"'1 '"* ? c * ^ ' - ^ ' t | 1

enforceo Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associateo quality assurance data, are always tabulated in one or more
O *. 'M c repO" i £ '-^.:c' •'. t-i'-.'.c- r~.T'3..' *5 : c:L".cri. ' .llc- f O ' * ! * c : t C-^ tr-::": - '• •' Viiricib vVi u . t ' lc C.o 'c i
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatoqraphic methods are reported with a blank, spiked
biar,',, mat- i - - s;:-"-e aid rer ! ' 'C2te . The method detect ion limit (MDL) is determined for eac!-.
individual matn>.. When a particular Aroclor mixture is determined to be present at
concentrations less thai'- the calculated MDL it is reported as BMDL (Below Method Detection
Limit1.



ENVIRONMENTAL

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9399 RESOURCE ENGINEERING 27$ 14 IPCB8-1 860716

ETC Sample No, Company Facility Sample Point Date Time Sours

• ..-':£. ,' ; Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft MfM if itot ion confirmed t>y Bicond cotum onolyis.

Results

Sample
Concert .

ug/kg

25000 .
ND
ND
ND
ND
ND
ND

MDL
ug/kg

4410
4410
4410
4410
4410
4410
4410

QC Replicate

First
ug/kg

17700,
ND
ND
ND
ND
ND
ND

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg ;

ND
ND
ND
ND
ND
ND
ND

Concert .
Added

-, ug/kg

0
0
0
0
0
0
0

.; jjL.,
Recp'v".

_
-
-
-
-
-
-

.;; OC:Matrlx Spike

Unspiked
• Sample

i;, ug/kg :

ND
ND
ND
ND
ND
ND
ND

Cbncen :
Added

jvug/kg'v:

19400
0
0
0
0
0
0

%
Recov

85
-
-
-
-
-
-



[ENVIRONMENTAL
.TESTING and CERTIFICATION

Introduction
•'This report contains the analytical results on your sample. It is designed to include
comprehensive data from the entire analytical process in order to sat is fy the need? o<
vane's icv-eis o* rev iew.

i
Trie- •' 'eswi is oDtaii'ied froi ' i i your sample are presented in tabula: format immediately following
< his; introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qual i t* assurance data mav
include rjesults from blank, spiked "blank; spiked sample (.i.e. matrix spike) and replicate sample
as. well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain, of custody record for your sample- and, where appropriate, the gas

• chromatograms and mass spectra.

The procedures used in the analysis of :the sample are described in this report's methodology
?•?•'::"•. £" a:"£!\ • ci' "c.Cc-dj'rc v/ithin our laboratory £i"= performed: \v;tr,;r. a =: . • • . ; ' . ;_
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample riesuits. and associated quality assurance data, are always tabulated in one or more

's. The form varies v.

Aroclp'fs (.PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blank, mat.'i • sp.'-e a no' replicate. The "method detection limit (MDL) is determined for eacn
individua1 matr i>. When a particular Aroclor mixture is determined to be present at
concentrations less t.Ki-'"- th~ calculated -.MDL it is reported as BMDL (Be'ow Method D<
Limit.'.



ENVIRONMENTAL
C I V TESTING ana CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9426 RESOURCE ENGINEERING 27514. IPCB8-2 860716

CTC SantpJ* No, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft identification confirned by second column anal y« it.

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND

HDU
ug/kg

5400
5400
5400
5400
5400
5400
5400

QC fteplitata

First
ag/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

•

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-

OC Matrix Spike

Onipiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

20300
0
0
0
0
0
0

%
Recov

80
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Summary of
Quality Assurance/Quality Control Procedures (QA/QC)

' • i '

ETC bases its quality assurance protocols on the following government guidelines:
;\ "Handbook for Analytical Quality Control in Water and Wastewater

Laboratories", EPA-600/4-79-019, March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
.; '.; • EPA-330/9/79/OOI-R. October 1979;

. the recommended guidelines for E.PA Methods 624 and 625. (Federal Register,
December 3, 1979; updated on October 26, 1984);

,; • . "Manual of Analyt ical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/8-80-038, June 1980;

. "Determination of 2,3,7,8-TCDD in Soil and Sediment" EPA, Region VII, Kansas
City, September 1983;

. 'Organic Analysis: Mulii-media, Multi Concentration-IFB WA84-A267; and

. . Dioxin Anaiysis:Soil/Sediment Matrix; Multi-Concentration; Selected Ion
Monitoring with Jar Ext ra t ion Procedure-IFB WA84-A002

However, we have modified our protocols to provide a higher level of OA/QC than the guidelines
require. 'For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use In'analysis. Below are listed the :key OA/QC elements for the methods we used.

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

- Each batch of 13 samples consists of 9 customer samples (at a maximun). one blank
samp'-e, one spiked blank, one spiked sarr.ple and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- A blind quality control sample is introduced to the laboratory for analysis on a weekly
bes;s.

- Each GC/M5 is checked and retuned, if necessary, at the beginning of each day to
,, .^ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.

- 'A calibration curve for quantitation is prepared using a mixture of Volatile Organic
.Priority Pollutant "standards" at a minimum of 3 different concentrations and using a

: 'mixture of 3 interna' standa rds at a constant concentration.. i i, i
• - . T h e cai.br a;io:', c^.: ve is vernifcci wiih a mixture of priority pollutant sianoaras eve ry

day. If the response factors vary greater than 25%, the instrument must be
; TecaMbrated.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions by Gas
Chroma toj}r apjiy/jAa % s jft^cjr gmet.r y ' ' •

1 - Each batch of 20 samples consists of 16 customer samples (at a maximum), one blank
: sample, one spiked blank (for water matrices), one sample spiked with the priority

: pollutant £tanda rd mixture and z dupHcate customer sample. This amounts to a 209;
.quality control factor.



ENVIRONMENTAL
C 1 \* TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9427 RESOURCE ENGINEERING 27SI4 IPCB8-3 860716

FTC Sample Mu, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

f) identification confiritcd by second colum anatvfii.

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
m
ND
ND

MDL
ug/kg

4600
4600
4600
4600
4600
4600
4600

QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200,
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-

•

QC. Matrix Spike :

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen •.•/•
;;:::Added t.
ling/kg;.;

20300
0
0
0
0
0
0

%
Recov

80
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to.-include
coir,:;• ei-.r.r.s,.c dottc nor: the entire analyt ical process in order to sa t i s fy the ne'e a's of
various levels of revie/..

'• The results obtained from your sample are presented in tabular format immediately following
this, introduction. Quality assurance data is tabulated along with the appropriate sample

/• •• resuits'for verification. Depending on the analyses ordered, the quality assurance data may
::' : include results f rom blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample

; as well as results from surrogate compound analyses. Quality assurance data for verification
ij. j . of prop.er,instrument performance is also included where appropriate. The report appendices

: include ,the chain, of custody record ' fo r your sample and, where appropriate, the gas
' ; • ' ' chrcrnatbgrar.; arid rriass spertra.

The procedures used in the analysis of the sample are described in this report's methodology
ScC'uGri. r\,, ar.a.jt-co. fi-iC-CeO^. cs v>itr.ifi our laboratory arc pei foriucci v'mit'iui a s i i iou^

: ; enforced Quality Assurance Protocol. A description of this Protocol is included in the report.
1

; I, Results
i; I
" : Sample results, a no' associated qua' ' t> assurance data, are always tabulated in one or more

|. Oi ti'iic i epC;' t ; Ouai'ii. Ic isv i P.ciuiii- Tabici. Tl'ie. fOi'll'iat Of edCh toi'i'f var icS Wi th ti"ic CioSS
; ' | of analysis. :

Aroclors (PCB s by GC/ECD)

Arc-dor nurtures analyzed by gas chromatograpivc methods are reported wit'' a blank, spii-ecv
blank, matrix spike and replicate. The method detection limit (MDL) is determined for each

concentrations less tnan me calculated MDL it is reported as BMDL (Below Method Detection
Limit'1.



ENVIRONMENTAL
C f Vx TESTING and CERTIFICATION "~

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9425 RESOURCE ENGINEERING 27514 IPCB9-1 860716

ETC Sample No. Company Facility Sample Point Date Time Hours

::: Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification confirmed by ftcond eolimn analysts.

Results:

Sample
>Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

1600
1600
1600
1600
1600
1600
1600

QC Replicate

First
ug/kg

8700,
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg :

ND
ND
ND
ND
ND
ND
ND

Concert..
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matrix Spike

Urisplked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg:

20300
0
0
0
0
0
0

%
Recov

80
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
"; * i

This repon. contains the analytical results on your sample. It is designed' to.-include
comprehensive data f rom the entire analytical process in order to satisfy the needs of
Veil cC'US 'leveiS Ol F fcV l t 'V . . • •' !

The results ob'a.ned fron'i yojr sample arje presented in taoular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending!on thle analyses ordered, the quality assurance data may
include results from blank, spiked Blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate cpmpoiiipd analyses. Quality assurance data for verification
of, proper'instrument performance is alscnncluded where appropriate. The report appendices
include -the chain of custody record, for your sample and, where appropriate, the gas
chromatograms and mass spectra. '

The proceouies used in the analysis of the sample are descnoed in this report's methodology

enforced Quaiitv Assurance Protocol. A description of this Protocol is included in the report.
- i f ' '
[Results

Sample results, and associated quality assurance data, are always tabulated in one or more
of this report 's C'ui'~.':iat". e P.esu'Vs Tcbies. The format of eact ' t - - ! ! - 1 - varies with the cicss
o f analysis. ' ' ; ' ! "

Aroclors (PCBs by CC/ECD)

Aroclor mixtures analyzed by gas 'chrorriajtpgraphic methods are reported with a blank, spit-ed
bias':!-, ma;.-;-, s ;;•;'.• e ana' r e p l i c a t e . T h e method detection limit (MDL) is determined for eacn
individual matrr-.. When a particular Aroclor mixture is determined to be present at
concentration iess tni-- \\;~ ceicuiaie:: MDL it is reported as BMDL (Below Method Detector
Limit).



ENVIRONMENTAL
C fir TESTING and CERTIFICATION ~

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M9424 RESOURCE ENGINEERING 27514 IPCB9-2 860716

ETC Sample No. Company Facility Sample Point Date Time 'i-.-.Mours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

0 Identification confirntd by iccond ealumt analyfis.

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

1460
1460
1460
1460
1460
1460
1460

QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

QC Blank and 'Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

QC Matrix Spike .

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen
Added

:; ug/kg;

20300
0
0
0
0
0
0

%
Recov

80
-
-
-
-
-
-



ETC ENVIRONMENTAL |i
TESTING anfr'CERTIFICATION

Introduction
This repor t ' contains the analytical results on your sample. It is designed to include
:-.:r;r••?'•'f-.s-•.- d a t - j ' fro:- t > - e e:'.t;.'e sneU'tice' process in orde' to s a t i s f y t'-.e nee:!? c'
various levels of review. . j -I •

t . ! i j :
The results obtained; f rom your sarnple a'rje presented in tabular format immediately following
this introduction. Quality assurapce "d.;att;a is tabulated along with the appropriate sample
results for venficaiion. Dependinglronitrie-'analyses ordered, the quality assurance data may
include results, 'from blani-, spiked^b)ank, |ipiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate; CjOmpouhd analyses. Quality assurance data for verification
of proper instrument'performance"i l :s alsohncluded where appropriate. The report appendices
include |the chain, of custody record for your sample and, where appropriate, the gas

The procedures used in the analysiiS of the;sample are described in this report's methodology
sect.o'i., A/, cii'.ci > ti^Cc. P; C'j.eJj! ct vi-it^^i'i our laboratory die peiiorriic^ withii'i c s t i i c t i ^
enforced Quality Assurance Protocol. 'A .description of this Protocol is included in the report.

: I :.i J'rResults
ample results., and associated quality.assurance data. are always tabulated in one or in?'-e
'. \: '\;$. fepc- r ' t ' s O(.ic'? ' i .tctive KesuMs T.sbies. The. fo rmat of each l-Vr1^ var ies v.it i- i t f > e cici;

Aroclors (PCB's by GC/ECD) : . ;

t tocior mr-tu'es aneiyzed by gas'chrdmajtographic methods are reported with a blani. spii-ed
blant-, matrix spike and replicate.; | :The'method detection limit (MDL) is determined for each
ii^fl'vic?'.'S1 ^ i 3 * ' • • - • \.vi-.c..-. ;•. p..r;--ii.-i;!A" :" roc'o r miN.Vj""e 's deterniined to be r rese '~ t z*.
concenvrations less than tne caicui'atec Mt>L it is reported as BMDL (Below Metnoci Detect ion
Limn;. , '!.



ENVIRONMENTAL
C 1 W TESTING and CERTIFICATION "

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Requir ed for ETC Data Management Summary Reports

M9366 RESOURCE ENGINEERING 27514 IPCB9-3 860716

tTC Sample No. Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft Identification confirntd by iccond co'unn analytic.

Results :

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

7590
7590
7590
7590
7590
7590
7590

QC Replicate

First
ag/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-

OC Matrix Spike ; , : . : /

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19700
0
0
0
0
0
0

,:,X .
Recov

113
-
-
-
-
-
-



ETC ENVIRONMENTAL •
TESTING and CERTIFICATION

Introduction1 : i-

Tins report contains, the analytic^ neswlls on your sample, it is designed, to include;
data ' f rom the entire analytical process in order to sat isfy the need? of

Of f e v i c V . . : -"- ' • -j '•

The resets obtained ..from your sample sr,e, presented in tabular format immediately loliowmg
this introduction. Quality assurance Idat'a; is tabulated along with the appropriate sample
results for verification. Depending Jon ,the{ analyses ordered, the quaM. assurance data may
include results from blank, spiked-t>i:ank, spi'ked sample (i.e. matrix spike) and replicate sample
as well as results frorjn surrogate CjOmppund analyses. Quality assurance data for verification
of prcpe,' instrument performance^' also'included where appropriate. The report appendices
include the chain ofi. custody record for your samrMf- and, where appropriate, the gas
chromatograms and mass spectra. • ' } . '•

i ' -;H. . .

The procedures used .in the analysis';; of. the sample are described in this report's methodology
section. A;! arioi. tiCai proceciurec" \ \ i thmiour laboratory are performed within a s t i i c t i v .
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

f, '< ' !; '1 , :ljtje suits
Sample results, and associated quali ty'assurance data, are always tabulated in one or more
of this report 's Quanti tat ive Result's" Table's. The format of ea~h • j '~ vanes xvith the class
o f - analysis, j j • ' . . , • • ! t

i " i ' i ' i 1 ' • • • • ' ' '
Aroclors ("PCBjs by GC/E.CD) • !'•- '• ",

i '.': ' !' .- ;r :- : i'
Arpclor mixtures analyzed by gas chrorhatographic methods are reported with a blank, spiked
biani-. ma.tr.r; spii-e a-jid repi'icate. • T:he> me'thoc' detection limit (MDL) is determined fo- eac'-.
individual,, msjtr f-- . . \Vhen a particblar. Aroclor mixture is determined to be present at
cdncentratiohs les? ti'jari the calculated' MDL it is reported as BMDL (Below Method Detection

.:'ii!- If. MI i;



ENVIRONMENTAL
C f \^ TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M936? RESOURCE ENGINEERING 27SI4 IPCBIO-l 860716

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

. r«J«nt if ico* ion confirned by second coluxn onolyfis.

Results

Sample
Concen,

ug/kg

35800
ND
ND
ND
ND
ND
ND

MDL
ug/kg

2740
2740
2740
2740
2740
2740
2740

QC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank arid: Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Coneen.
Added
ug/kg

0
0
0
0
0
0
0

%

Recov

_
-
-
-
-
-
-

QC Matrix Spike ;

Un spiked
Sample
ug/kg.

35200.
ND
ND
ND
ND
ND
ND

Cbficen .:
Added
: ug/kg

19700
0
0
0
0
0
0

%
Recov

113
-
-
-
-
-
-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION:

introduction
TIMS repe'; contains,! the anarytieh;! rVje'si'ilts- on your sample. It is designed to include
comprehensive data from the entire .analytical process in order to sat isfy the needs of- , ~ - ' - . - i . - . . j . i: ' t i - •vc : =C^ i .e» e:S: C- f : r t - . ic.1.. • • ;;..,., •

The rest 's oi^ai^ed f'rc--v.' you' sa:rip!elaretpresented in tabular format immediately foiiov.,rig
this introduction. Quality assurance'dat'ai 'is tabulated along with the appropriate sample
results for verification. Dependmg.jpn'the:analyses ordered, the quaht. assurance data may
include results from blank, spiked bl;ank'', spiked sample (i.e. matrix spike.) and replicate sample
as well as results from surrogate cpmppund analyses. Quality assurance data for verif ication
of proper instrument performance's also .included where appropriate. The report appendices
include the chain of j custody rec'ordi, ,fpr; .your samf u- and, where appropriate, the gas
chromatograms and mass spectra. ; : ,' -

. • ' • : ' i ; . ' ' • , ! "

The procedures used in -ive anai>sis 'o- f tr.e sample are described in this repoi t's meiiioooiog>
section. ' AH -anaiytica' proc9d'.i|'e.s; within!'our laborato ry are performed within a strict'1,
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results

Sample resuhs. and associated qual'uv? assurance data, are always tabulated in c
e- t'-,;s repc-'t'E" C-j=!;t::.r.t:vr Reso'ti T'Sivies'.'' fi-,e format of ei'i' 4 '• •>' -.-anes v.it
of; anal vsis. . : ' i ' :. i i. i !.

one-or more
the c;a:;:

Aroclors (PCB's by GC/ECD) :, • (:! .in ,
1 .! - ... {,

Arbclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani-. matri-- spit-e and repl icate. ' "The1 method detection limit (MDL> is determined for e?cK

individual matn>.. When a particular Aroclor mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL
CIO TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary fleports

M941v RESOURCE ENGINEEftHWS 27S14 IPCBIfl-2 860716

ETC Sample tte. Company Fscility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification conririwd By «ccond colimn

Results

Sample
Coircen,

ug/kg
7570

ND
ND
ND
ND
ND
ND

WH.
ug/kg

3730
3730
3730
3730
3730
3730
3730

QC Replicate

First
»a/ks
17700.

ND
ND
ND
ND
ND
ND

Second
us/kg

14200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert.
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

_
-
.
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Coiicen .
Added
ug/kg

19400
0
0
0
0
0
0

%
Recov

85
-
-
-
-
-
-



-ETC ENVIRONMENTAL
TESTING anct"CERTIFICATION

This report contains, the analytical

various levels of rev iew.

Introduction
results on your sample. It is designed, to include.
a'"*?1 '. ' 'tics' rr<^^r:"?c i'": ord1?' to ss t i s fv the1 need? c*

The results obtained; from your sample are jpresented in tabular format immediately following
this introduction. Quality assurance !data! is tabulated along with the appropriate sample
results for verification. Dependi;ng.|'on;the analyses ordered, the qualiU assurance data may
include results from plank,, spiked Toiam-;, spiked sample (i.e. matrix spike) and replicate sample
as well as results frorh surrogate compound'analyses. Quality assurance data for verification
of proper instrument performance j sa l so - included where appropriate. The report appendices
include the chain, of:1 custody record 'for; your, sample and, where appropriate, the gas
chromatoQ.'3'Vis and mass spectra, t , ;

. ;.. I,
The procedures used in the analysis'of; the .sample are described in this report's methodology
ScC-tiC-i'i. Ai; a'"ici> tid'ci: p: C'CcOu! €b vvitViiTi: OUT iabOi<3tO(y a! c pe! fOn'i'icO Within 'a SiliCtU
enforced Quality Assurance Protocol. A ;desc'ripti.on of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or mo re-
el VMS report's Ouai'itnative Results tables. The format of ea-?f- 1 • • ! • ' - • vanes with the class

•C.'C " ' ' '•' \

Aroclors (PCBs by QC/ECD) • " '

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blank, matrix spike and replicate: jThe method detection limit (MDL) is determined for each
ind'vidi.'a! ni3tr. •. When a pa:'ticu!c:r • ,Arc-c!cr mixture is determined to be

Limit;.
is reported as BMDL (Beiov.- Method



ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for polychlorinateci biphenyls is a;-<
established EPA method taken from "Test Methods for Evaluating Solid Waste". July 1982.

The method can be summarized as follows: A weighed amoum of homogenized sample,
approximately 30 grams, is soxhlet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to e
final volume of 5ml and injected into a gas chromatograph equipped with an CiNi electron
capture detector.

The GO operating pararriele-'s were as follows:

COLUMN

6' x 4 mr-- g !ass 1.5% SP-225C S 1.9E v;. SD-2401
Supelcoport 100/120 mesh

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

NOV 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

r - •

•r- -

— . - . - - • -

TO r- - -. - --

-

.Chain of Custody Data Required for ETC Data Management Summary Reports .

N8&23 RESOURCE ENGINEERING ;.:.. " 27514 " IPCB15-1 860716 .
• • • . - . • EJaptea

ETC Sample No, Company '- •• • Facility • nimpl" Point Pate Time 'Hours

,

Compound

t- -

Aroclor 1242
Aroclor 1254
Aroclor 1260

- Arocl'or 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A identification c»nfirn«d by »teontf eelum analytic.

9 Spiked aoMplct thoi contain eonpownd* »r«MM •< ni«h l«v«l> da not

Results

Sample
Concen ,

_. ug/kg
200000.
ND
ND
NO
ND
ND
ND

irovid* val id *pih«

MDL .'
...ug/kg;;
1000
1000
1000
1000
1000
1000
1000

r«cev«ry tfoTa.

QC Repl icate _,_ ._

First
_ ug/kg

144000. r
ND
ND
ND
ND
ND
ND

Second .
- -ug/^kg..

" 1 32000"."
ND
ND
'ND
ND
ND
NO

QC E?lank and Spiked Blank

Blank
Data

.—- u.g/kg.._

"5- " ND
ND
ND
ND
ND

--ND
ND

Concen .
Added
-ug/f-kg-.

- ------jp

, 0

0
0
0
0

X
Recov

•^-'--.-rtr—
'---- i .
...
-

-
-

- -

QC Mat rix Spike

Unspiked
Sample

^—ugX-kg—
30000.

ND ,
„ ND._.

ND
ND

- ND
ND

Concen .
Added

— -ug/kg--

20000
0o
0
0

. 0
0

%
.Recow
* - — ..

12.-
; - -

.-_..

-

-

- - - - _

" ~;

- - -~.-.

- ~
, •."= -^

• • -- —
,

-" —



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for polychlorinated biphenyls is an
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 19S2.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhlet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5ml and injected into a gas chromatograph equipped with an "Ni electron
capture detector.

The GC operating parameters were as follows:

COLUMN

6' x 4 mm glass 1.5% SF-2250 & 1.95% SP-2401
Supeicopcrt 100/120 mesh

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



•••fy* ENVIRONMENT AL
C 1 V TESTING and CERTIFICATION

NOV 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR1 4)

"Chain of Custody Data Required for ETC Data Management Summary Reports

N8$» RESOURCE ENGINEERING 27514 _ IPCB12-3 860716

~ ' . ETC Sample No. Company Facility"" " Sample^ Point 6af» ~: TiSe Hours

Compound

Aroclor 1242 """
Aroclor 1254
Aroclor. 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

Results

Sample
Concen-.

- ug/kg

151000.
ND
ND
ND
ND
ND
ND

irowidc valid «j>tt«

HDL

4600
4600
4600
4600
4600
4600
4600

••c«v«ry data.

QC Repl icate

First

144000=
ND
ND
ND
ND
ND
ND

Second
"9/kg -

132000.
ND

ND
ND
ND
ND

QC Blank and Spiked Blank

Blank''
Dat.a__.
ug/kg--

ND
ND

ND
ND
ND

' ND. _

Cbnceft. .
, Added ,_4

0
0

0

o:
o^

'.'• x - : - " -
•jR.ec.bV--

--

QC Matrix Spike :

Unspiked
.^.Sample- —
S;u8/iK9T-

30000.
ND

~ ND "
-ND
ND

: ,,ND

Co he en;.:,: ;

•^"ufl/kgW:

20000
0. -
0
0
0
0

, ;. 0

,,:. *•-:>:

12.



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for polychlorinated biphenyls is an
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 1982.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhlet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5ml and injected into a gas chromatograph equipped with an "Ni electron
capture detector.

The GC operating parameters were as follows:

COLUMN

6' x 4 mm glass 1.5% SP-2250 & 1.95% SP-2401
Supelcoport 100/120 mesh

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



ENVIRONMENTAL
TESTING and CERTIFICATION

NOV 1, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

_ . . ~ - -

Chain of Custody Data Required for ETC Data Management Summary Reports : .: . >.

Nl»2*_ «$OUrK;e;eNGlkfelî :-,;;;-|:;:;
;y2>514 h. ; Ir-CB?2-2 . 860716V; 'f. •• -

ETC Sample MB. , :; ::-:. Company ::. . .£ :•.: :.:.
:l.. : . . . ' -'facility - "—". "-Sample-Point Date time Hours

Compound

' Ar oc 1 •orTT242"~
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221

- - - - - - Aroclor 10 16
• itfCMif ieolion'conf irntd by Meond MltMi

B iplfccd MMplctrtriat contain c«*»o^d< »ff#

MUraii.
tnl *t hî i icvvl* MB Mf

Result*

Sample
Concen .

ug/kg:

144000.
ND
ND
ND
ND
ND
ND

irovidt valid spikt

MOL
.ug/kg

3600
3600
3600
3600
3600
3600
3600

recovery tfata.

OC Replicate

First
"g/K9 -

144000.
ND
ND
ND-
ND
ND
ND

(

Second
..,JJ9/J<8 -

132000?
ND
ND

~ ND
ND
ND
ND

.

QC Blank and Spiked Blank

Blank
• D a t a

,_ y.g/kg_-.

; : .ND
ND
ND
ND" "
ND

. ND
ND,

- :

Concert . .
Added :
^ug/kg^.

0"
0
0
0
0
0
0

'.: % .
Re'coV
-.---•--.

-" - ~
.- .
-
-
-

- "

:QC Mat i>i* Spike j x

Unsplked
• Sample

_;.; ug/kg, -

30000.

.

ND
ND
ND
ND
ND
ND

Concen .. '
Added

._.^ug/-kg :;:"-

20000
0
0
0
0
0
0

T= '

- jj y;/

RecdV
t^rf^

1-2.'-
-
-

- - -
-
-
-



ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for poiychlorinated biphenyis is ar>
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 1962.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhiet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5 ml and injected into a gas chromatograph equ pped with an "Ni electron
capture detector.

The GC operating parameters were as follows:

COLUMN

6' r. 4 mm glass 1.5% SF-225C- .':. '..SB'^ SF-2-01
Sup.-e copert 100/120 mesr,

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



ENVIRONMENTAL
TESTING and CERTIFICATION

NOV 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

. '": , . " . Chain of Custody Data Required for ETC Data "Management Summary Reports

- : .'/ ti8925:;^ IE-SOURCE ENGINEERING --=•— --• 27514 -- ITCBI?-! 860716
ETC Sainpie.No.: : Company • ,- - . -- Facility -_ S^mrJ" Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248

; Aroclor 1232 •-.•• ;
Aroclor 1221
Aroclor 1016 r

. itfcnt if irat ton'eonr > r*Md by Meon4 colunn analytic.

Result s

Sample
Concen .

ug/kg

471000.
ND
ND
ND
ND
ND
ND

MDL
ug/kg

2800
2800
2800
2800
2800
2800
2800

QC Repl icate

_ First, _

144000.
ND

ND
ND-

ND"

^econd

132000.
ND
ND
ND

-.- , -ND
Kin -

QC Blank and Spiked Blank

Blank
Data

— -ug/-kg-"r

ND
- ND

ND
— ----. ND

Concen .
Added

— ug/kg--

':... .0
0
0
0

-Or
n. ...Q-

*h
• - • r

: "

QC Matr ix Spike

Unspiked
Samp 1 e

36666.
ND

: ND
ND

, -~ ND
hir\

ND

Concen .
Added

-" ug'/kg ̂

20000
0
0
0
0 .

- - " - 0
:....„

Recov

12,



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for poiychlorinated biphenyls is an
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 1982.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhlet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5ml and injected into a gas chromatograph equipped with an "Ni electron
capture detector. ;

The GC operating parameters were as follows:

COLUMN

6' x 4 mm glass 1.5% SP-2250 & 1.95% SP-2401
Supeicoport 100/120 mesh

CARRIER FLOW

60 ml/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni" Electron Capture Detector

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supeicoport 100/120 mesh



ENVmONMfNTAL
Kl\f re STINQ and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports •

Nd#» ^SOURCE eNGtrteeftiNd - 2n\n . 1PCB9-2 seam
ETC Sample No. Company Facility -Sample Point Date . '

NOV 1 . 1986

':?;•;' iitfitta
Time Hours

- - — - •

Compound

Arbc lor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ITldtfttiricotiOfl conf irMttf-fty ttcond eolwm •Mitrci**

Results

Sample.
Concen.

ug/kg

31000
ND
ND
NO
ND
ND
ND

MDl
ii9/kg

1800
1800
1800
1800
1800
1800
1800

QC Replicate

First
Tug/kflv

144000.
ND
ND
ND
ND
ND
ND

Second
-,.... iig/,kg -

: 132000.
ND
ND
ND
ND

' ND
ND :

OC Blank and Spiked Blank

Blank
Data. ̂

,-..ug/-kg-

ND
ND
ND
ND
ND
-ND

^ND

Concen.
. Added

.:. MS/1!?:;-

0
0
0
0
0
0
o:

...*•: ;
,.Rec6v

: OC Matrix Spike : :

Unspiked
Sample

:. ,;M9/kg

30000.
ND
ND
ND

. ND
r. iND
- ND

Concen .--
Added —

:_.;:;s.ifl̂ kg:,::

20000
0
0
0
0
0
0

- . • %•:•••;-
Recov

'• 12.



ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for poiychiorinateci biphenyis is ~;~
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 1982.

The method can be summarized as follows: A weighed amount of homogenized sample.
approximately 30 grams, is soxhlet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5ml and injected into a gas chromatograph equipped with an "Ni elect-c^
capture detector.

The GC operating, pa-ar-'.c'.c.-s were as folio/. s:

COLUMN

.£^; S?-IJ5C •:'• ".95r- SP-2-C'i
Supelcoport 100/120 mesh

CARRIER FLOW

60 rnl/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

i o c, 0 p

DETECTOR

^J:* ! Electron Caoture Detec1or

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supelcoport 100/120 mesh



ENVIRONMENTAL
ClV* TESTING and CERTIFICATION

NQV 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports

Mfidii? ft£$OUftC£ tNGlNEERlNG • 27514 Ir*C8l--3 - 860716

ETC Sample No. Company Facility Sample Point : Date :Time', Hours

Compound

- - - - - ' , .
Aroclor 1242 '
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• (•tfrtifieot ion -confirm, by Meond eoloot .Mirlif.
t feikc. *BM»IIO that contain ceHpeuntff ar.Mf*t at hion l«vtl. «• MM

Results

.Sample
Concen .-
, us/ k«,

353000.
ND
ND
ND
ND
ND
ND

rovidt >ali« wl>«

„

W)L
, ug/kg

2740
2740
2740
2740
2740
2740
2740

••cowry tfata.

QC Replicate

First
ug/kg^

144000.
ND
ND
ND
ND
ND
ND

Second
ug/.kgz:

132000*
ND
ND-
ND
ND
ND-
ND:

OC Blank and Spiked Blank

Blank
- Data
" ' ug/kg —"

ND
ND-
ND
ND
ND

--- -ND-
"^ND""

"^ •"

Cdnceft
Added

", ug /Kg

0
0
o
0
0
0
0

. " .

%
Recov

V

1 - • _ "-

*
-
-

.. "-._ ...

" ' -.
~ " ' ~-^ ' . '

QC Matrix Spike

Uns piked
Sample"":
-ug/-k"g, -~

30000.
ND

- -ND
ND
ND
ND_ .___ ÎQ.

' "~" r

Concert .
-S5 Added ^
^--us/Kg^

. . 2 0 0 0 0
0
0
0
0
0
0 "

•v .

X
Recov
- — --

12.
-

•
-
-

- •, - -
' -



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

GC Analysis of Polychlorinated Biphenyls

The method employed in the analysis of your sample for poiychiorinateo biphenyis is &•->.
established EPA method taken from "Test Methods for Evaluating Solid Waste", July 1962.

The method can be summarized as follows: A weighed amount of homogenized sample,
approximately 30 grams, is soxhiet extracted for 16 hours with hexane. The extract is dried
and concentrated to approximately 25 ml. A 5 ml aliquot of the concentrated extract is
transferred to a silica gel column and eluted with hexane. The eluate is concentrated to a
final volume of 5 ml and injected into a gas chromatograph equipped with an "Ni electron
capture detector.

The GC operating parameters were as fol lows:

COLUMN

6' x 4 mm giess 1.5% £--2250 & 1.95% SP-24C'
Supeicoport 100/120 mesh

CARRIER FLOW

60 rnl/min. Argon/Methane

COLUMN OVEN

220° C

INJECTOR TEMPERATURE

225° C

DETECTOR TEMPERATURE

325° C

DETECTOR

Ni"Electron Capture D^te-to r

CONFIRMATION COLUMN

6' x 4 mm glass 3% OV-1
Supeicoport 100/120 mesh



ENVIRONMENTAL
C 1 \+ TESTING and CERTIFICATION ""

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

:;Criam of Custody Data Required forETC-Data Management Summary Reports

N8924 RESOURCE ENGINEERING

ETC Sample No, Company

; :;:: i 27514 i, .. IPCB.1--1 - 860716 ': :.i:>, :>

• . •' . • facility • T-mpJe Point Oat<? Time ' Hours •

Compound

Atoclor 1242" r

Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221

i^:Aroclor_: 1.016 .: .
A t«tni rf teot ion confirwtd by tceoiM colmm onolyfit.

. , ' . . ' ^ . : - .

Results

Sample
Concert .'

ug/kg '.:..'

277000.
ND
ND
ND
ND
ND
ND

•\ ug/kg

2100
2100
2100
2100
2100
2100
2100

OC Repl icate

First
ug/kg

144000,i
ND
ND
ND
ND
ND
ND

Second

132000.
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Dat a

".ug/kg '.
ND
ND
ND
ND
ND
ND

-ND

Cdncen.
Added

— ug/kg-

0
0
0
0
0
0
0

Recov

-

NOV 4, 1986

OC Matr ix Spike

Unspiked
Sample

30000.
ND
ND
ND
ND
ND

- - ND f-

Concen .
•Added
-ug/kgV

20000
0
0
0
0
0
0

•Recov
.— r



CT"/1* ENVIRONMENTAL
'C /W TESTING ana CERTIFICATION

Introduction
This report coniains the analytical resul ts on your sample. It is designed to include
comprehensive data fren- the entire analytical process m order to sat is fy the needs c'
vi'ious leveis o' iev ie>v

The resul ts ooio^'ies f ro ; ; , you: sample are presented H". tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quai>1. assurance data may
include results from blank, spiked "blank. spiked sample (i.e. matrix spike) and replicate sample
as wen as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sampr- and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in tr.e anai>sis of the sample are described in this repoi t's methodology
ser1 '-?'". A" ?.''• ̂ .'"\ ~••' r '~~± ' . ' . ' • "£• - •.•.:'!•••"• ~;r lairo"c.'.c".' -re rer'rrmer: v^*1"1': a s t r . c 4 . ! .
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
0" t ' i ic repC.:' i _••...f. :".".",i'i . c —,r~..j."ii ' •c l~ ' " r~. \ I >~ f Oi'l'i'iit C" <r..::~' ' • • VG : ':ei i '.-;:. tlic C'a'^-i:
01 analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spit-ed
blai'ii . m a t r i - sp^ e ai'iJ rep l ica te . The meti'ioci detection Inv,.' (MDL) is detenriii'ieo foi eac:''
individual ma tn - . When a particular Aroclor mixture is determined to be present at
co'-i:ent ret!cns 'ess th-j- fe ca i ru 'a te? f / _ . it is repo-teo c-s Bt/DL (Be'ov. r.'ev-.o:) Oe:e ; t -~"
Limit).



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management "Summary Reports

„ M9428 RESOURCE ENGINEERING 27St4 ~~ IPGl?!̂  ^860716

ETC. Sample No. : Company Fscility Sample Point' -Oa t * Time Hours

Compound
_

"— -

Arocdor 1242 - •
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft lrf€nt if tr.n- >on confined by MCO«*d eeluwn ona1v*i>.

Results

.-:' Sample
::Conccn
:, ug/kg

ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

1010
1010
1010
1010
1010
1010
1010

:OC Replicate

-

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
«g/kg

10800."
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data ;::;

- -ug/kg.

w
ND
ND
ND
ND
ND

- - — ND— •

Concen.
_. Added...
---.• ̂ ug/kg i'.-r

0
0
0
0
0
0
0

••&•%:.
-Re'co v. =
';.Xv~i-.Cv:-r~'".

-
-
-
.-

- -
-

-

;.: .OC Matrix Spike

Un spiked
^ .Samp lex
;?: ug/kg

8760.
ND
ND
ND
ND
ND
ND

• • -•- •

Concert.
-Added
^ug/kg!

27400
0
0
0
0
0
0

X
Recov •

.••..'•:•'

123
-
-
-
-
-
-



ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
Tins repot t contains the analytical results on your sample. It is designed to include
£• ptv;r r.^K^i'-.c i •' •!. fl;r-*^ f r ," tv- 11-.-_ c ••••*• ̂  *'. £• ' ;£ ' • •^i'* A1 p--~~,^ce i-- r>-f ri^-'" to. C £ t i c f \ ' t''-4:- l'ic»'f~?~ ~ *

vanous ie^eis of revie.v

Tnfc results obtained iron: your sample are presented in taouiar format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results, for verif ication. Depending on the analyses ordered, the quaiil. assurance data m&y
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for venficatio"
of proper instrument performance is also included where appropriate. The report append.ces
include the chain, of custody record for your samr;1*'- and, where appropriate, the gas
chromatograms end rv.ess spert 'a.

The procedures used in the analysis of the sample are described in this report's methodology
ScCtiC!'. . Ai' 6 ' ' io i> I'^t: ) . • :> ; ^-e-I. 'vi: ci V i . i l i . l ' i OL<! \b'*.'--s a \ \ j i '$ a' c (.'c' "Of ll'icO Vv i t i i , i i a S T l i C ; i _ ,

enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated o^a^ty assurance data, are always tabu1 a tea' in one or more
ci T i - i :t re;:-c:t';f C iue t"it; 'c:t!ve ^rSu' ts Tables. The f o r m a t of eo"1 ' ' •• ' • ' • var ies wif' tne Ciass
O4 8'"ic':

! v?1?

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
.blank, matr ix spu- e ano replicate. The method detection limit (MDL) is determined foi each
individua1 m? t r ' - . W(M?-- a particu!5r ^'oc'or Picture i? deterrrined to be prese1'4 at
concentrate-:-'; iei£ *< '-• t.-,e oe :relate:: '.'.j^ \: is re;;or:eci as BMCL (Beicv. r/.etr.o-:; D
Limit).



ENVIRONMENTAL
G 1 \* TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required'.for ETG'Data Management Summary Reports

M942$ -RESOURCE ENGINEERING r ~ '27514 IPC&22*!- SHoZ't*
..-• . "•:.••.-.- '• -.. Ej»ps«4

fC Sample No. Company Facility lample Poini ivOate Time' Mour5
_ , - -

Compound

'- '

. -Ar-oc'1'or ".1-24-2
— Aroclo~r 1254

Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification confirmed by MCC«d colutm BVMlyCfl.

Results:

Sample
•'Concert,

ug/kg

2880
ND
ND
ND
ND
ND
ND

WDL
ug/kg

1040
1040
1040
1040
1040
1040
1040

OC Replicate

,
First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

-
Second

_ iig/_kg:

-10800.*
ND
ND
ND
ND
ND

,.MX.

OC Blank and Spiked Blank

Blank
Data-
ug/k/g:;

'•" "**~° ND~"
ND
ND
ND
ND
ND
ND ._

Ctfnccn.
Added

4!H9*kg

• - * * • • • • - - o
0
0
0
0
0
0.

%
Recov

-
— _

-
-
-
-
-
-

OC Matrix Spike •.•:•.,:..

Unspiked
Sample

1 oig/hg

8760. '
ND
ND
ND
ND
ND

.ND-

ddncen'-. .
Added;

:.::3»g7M-x
27400 :

0
0
0
0
0

._: o

%>. . -.-
Rec'ov-
= lm.::~

* 123
-

•
-
-
-
- ..

- -'-.



ETC ENVIRONMENTAL
TES7ING and CERJ/F/CATION

Introduction
This repor t contains the anaiy.ticai lesults on your sample. It is designed to include
comr-reherisive da:5- fro:r- the entire snaK'tica' process in orde^ to sat is fy the- need? r<
vancus levels c? rev iew .

Trie results cir-ta.i'iea f rou. your sample are presented ii'i taouia; format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quai.t. assurance data ma>
include results from blank, spiked "blank, spii-ed sample (i.e. matrix spii-e) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chrornatograms and mass spectra.

The procedures usecun the analysis of the sample are described in this report 's methodology
c ^ - 4 .... _'_ : :..--.! -t - • c: i l......

enforced Quality Assurance Protocol. A description of this Protocol is included m the report.

Results
Sample results, and associated quality assurance data, are always tabulated m one or more-
OT V.PJ- ie;:;.'";'i C-..-;•'•; ". = t ' v e K^^.:; Tables. Tr,e fomiei c-1 ir-.vi 1 . •• va r ies ^ii!: ti^e cse i -s -
of ana'ys-s

Aroclors (PCB's by GC/ECD)

Arodor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani", ir,oUi> spit-e ano repl icate. Tne method detection limit (MDL) is determined for eacr.
individual m a t n - . When a particular Arodor mixture is rfetermmed to be present at
con-ertr£*.•:••••$ i ts? t ' .u". tt-.e ce :cu!ate2 MDL it is reported ss KMDL (Below Method Detect-:-1 '-
L imi t / .



ENVIRONMENTAL
C 1 V TESTING and

TAB

CERTIFICATION

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data RequH-edif or ETC Data Management Summary Reports : .

M9396 - RESOURCE ENGHtfEEfclNG 27$t4 -- -iPGBit1^ V6%07t6
•'••:•. "• ' . '• . Elapsed

ETC Sample No. Company Facility Sample Point ...Date Time ... H/>urs

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

: . ; ! . . , .

Results

Sample
:.Conceh:.

ug/kg

.ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

1300
1300
1300
1300
1300
1300
1300

OC Replicate

First
ug/kg

. 8700.
ND
ND
ND
ND
ND
ND

Sec omf _
uq/kfl

. 10200^
ND
ND
ND
ND
ND

- ND

OC Blank and Spiked Blank

Blank
_.Data; ,;

"' ** -r.

ND*
ND
ND
ND
ND
ND

Concert .
. Added.,

o
o

o
o

o
o

o
1 ,; 

; 
', : 

j 
.

;i 
; 

'  
:

1 
i 

' 
. 

.

.Recovl

fs *

AUG 27. 1986

OC Matr ix Spike

Unspiked
v.Saniple
f ug/kg;

ND
ND
ND
ND
ND

• - - - ND

Concen .•
..Added ;i

ug/kg ;'

0
0
0
0
0
0

Recbw-

-80-



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repon contains trie anaiyt ica1 results on your sample. It is designed to include

rehe1'.?'1."? fld'5 Iron- fe entire anaiytica1 process in order to sa t i s fy the need? c'

Trie rese ts otioineo irciv your sample are presented in taDuiar •format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for ver i f icat ion. Depe'id'ng on the analyses ordered, the quant. assurance data ma.*.
include results 1rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument pe; •fonricnce is aisc included where appropriate. Tne report appenoices
include the chain of custody record for your samru-- and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in tne analysis of the sample are described in this repor t 's methodology
section. A., ai ' ici> t iCc. h - r o;eO' j -es vuthm our laooratory are perforrneo witriti'i a s t r i c t l y
fei'ifof ceo' Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results-, an -a1 ass?c i& teo duality assurance data, are always tabulated in one or more
01 tnit- report 's C",..ic:'."ii';cwe r-.ei •..";=• loDiei. The foririct of fa" ' - 1 ' ~ varies witr: the ciass
0* i!'ci! ;.-'? 'S

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
blar.i , ma '..-.•• sp. i t a:''- rep::";;a-.e. The .methc-ci detectior, li:r,,t (MDL) is dcterm.nec: fo: cjc.-.
individual ma tn - . Wher- a psrticulc' Aroclor mixture is determined to be present at
concentrations it?? ths'- t '•••=• c a ^ r u i a t e ? MDL it i? reported as RMDL (Below Method Detect!-?*'
Limit ;.



ENVIRONUPNTAL
CfV' TESTING and CERTIFICATION ""

AUG 27, 1986

TABL<= 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9395 RESOURCE £NGlNttRING - .'"27S14" . IRC621-2 860716 ,
Ej»(>5«a

FTC Sample No, Company Facility Sample Point D»»» lime Hours

-

Compound

-

! :ArJ6:cioTt-i;242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification eonfirtwd by MeOfW) CO<WM

--

VMlVtif.

Results

Sample
Conceit .

ug/kg

ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

1300
1300
1300
1300
1300
1300
1300

QC Replicate

First
- »3/k9. :

8 70 Oil:
ND
ND
ND
ND
ND
ND

Second
'."9/kg,

rr:l:0200,u
ND
ND
ND
ND
ND
ND

QC Blank and: Spiked Blank

Blank
Data ~

» ug/kg _

r " -NO
ND
ND
ND
ND
ND
ND

Concert.
Added

:^"_9/!<9-.-
,0
0
0
0
0
0
0

%

Recov
_
. ^
.
.
-
-
-
-

QC Matrix Spike .;.; ,

Unipiked
Sample
-ug/kg

-NO
ND
ND
ND
ND
ND
ND

C6flceh.;-.
iK'Aadedi-''::'.

• .gufl/kg:̂ .

20300_v :
0
0
0
0
0
0

•.^* • •
Recov"'

^' :•'•--.- - '-"'

80s-
-
-
-
-
-

.

-



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
TIMS repot t contains tne analyt ical lesults on your sample. It is oesigneo to include
comprehensive- date iron-- the entire analytical process in order to sat is fy the need? of

Tr.c r ese ts 01: taii'ieo f rom you-' san'ipie are presented in tabular format immediately f
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaiit. assurance data ma\
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results f rom surrogate compound analyses. Quality assurance data for verification
of prope- instruTici'.t pe r f oriTi2:'iCc is also included where appropriate. The report appendices
include the chain of custody record for your sample- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
sect.-;:".. A1; a^a!.. \ .zz' . pccc^res v, ithn". our laboratory are performed withlr. a str i<r- t !>
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample, results, and associated quality assurance data, are always tabulated in one or more
0" ti'.ic lepcrTs C;..-;:",! " iv.e r-.eiu.tt Tables. The fomict of ea-"''- ' < •• var ies v.iu, the cici-s
Of di ' i^-VS1?.

Aroc/o fs (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bl a ••:!•, ma^i'-. s;.-i-t- =•-.•;' r e p f - r i t e . The method detection limit (K'DL) is deter:r,..-icd fc: ci::-.
individua1 matnv When a particular Aroclor mixture is determined to be present at
concentrations less tha> -- the calculated MDL it is reported as BMDL (Below Method Detect1?;'-



ENVIRONMENTAL
C f VT TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9394 ftESOUKCE ENGINEERING 27514 IPC821-1 860716 r ^ : '

FTC Sample Mo. Company Facility Sample Point D*tr . Time1 Hours- .

;

Compound

.. . Ar.oclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• Kftnt if ieot ion confirmed by Mcond col tarn OfMlvijf.

;-

Results

Samp le
•.Conceit .

ug/kg

NO
ND
ND
ND
ND
ND
ND

MDl
ug/kg

2200
2200
2200
2200
2200
2200
2200

:QC Replicate

First:
ug/kg-

8700i"
ND
ND
ND
ND
ND
ND

Second
-ug/kg

-10200.-
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

- ug/kg

— ~ND"
ND
ND
ND
ND
ND
ND

i. •;...-_-

Concen .
- Added

ug/kg:
-'-" :(T

0
0
0
0
0
0

-.--- -. :~-

••:•- £ . • • - • • •
."iRe'cbv"

_
-
-
-
-
-
-

•'•'- — -:

: : OC Matrix Spike

Unspiked

: ug/hg:

i - ,-,

ND
ND
ND
ND
ND
ND
ND

• — -• —

Concen ..
Added »

_i. Mfl/K*,,..

20300
0
0
0
0
0
0

•

%
Recov .

•__•=>. . , .*

80
-
-
-
-
-
-

•MIBMMM^MVHM



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repc-' t contains the analyt ical resul ts on your sample. It is designed to include
comprehensive data f rom the entire analytical process in order to sat isfy the needs of
Ve: iC'Ji ic . c-15 C'' l e vc A .

The resets ol:'i.-'.e:: '.'<.•••. >c - . .~ sample a:e presentee ir, tabular format iirimed:atel> folio.'.in:;
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qutiiil. assurance data may-
include results f rom blan;-. spit- ed "blank, spiked sample (i.e. matrix spi*e) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samr'i- and, where appropriate, the gas
chromatograms and mass soectra.

The procedures useo i :~, u.e analysis of the sample are described in this repoi t's wetiiocioiog>

enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ana associated quality assurance data, are always \abulatea in one or more

of analysis.

Aroclor$ fPCB s t>y GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bianl-, rr.atr:-- s;M-& a:'?' relocate. The method detection linvt (MDL) is determined for e;:1,
individual main.-. When a particular Aroclor mixture is determined to be present at
concentration; i f ss tha>' - trie calculate?' MD_ it is Deported as BMDL (Below Method Detection
Limit;.



ENVIRONMENTAL
C I V' TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports :; ..;•..

- M9397 RESOURCE eNGtrCER ING - ^ 27SI4 1PCB20>3- 860716 m^Vl

ETC S*npJ« No. Company Facility Sample Point .Oa'e Time 3 Hours

—. -: - - —

Compound
~

r

^ Aroclor. 1,242, . . . . . . . . . -
=-.r=-: -Aroc:loT=~l"254"~=

 :
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• Idcnt if ICOMO* confirH«d by vccond eoluMi onalyii.

Results.

Sample
.Corjcen.

ug/kg

13100
MD

ND
ND
ND
ND
ND

HDL
ug/kg

800
800
800
800
800
800
800

-

QC Replicate

Ftrst
ug/kg

8700s-
ND
ND
ND
ND
ND
ND

Second
ug/kg

1 1 020.0*-
ND"
ND
ND
ND
ND
ND

. . . . . _, -

OC Blank and Spiked Blank

Blank
Data

. ug/Jyj_

- '-•• - : ND --•

"'"ND"
ND
ND
ND
ND
ND

— —.--=—-

Concert.
Added

J-ug/kg:

0-:,,-,- .— -o-

0
0
0
0
0

- — -•• —

••••m:
Recfv
/...v:::;M&

;-* .̂ -̂  j

-
-
-
-
-
-

- ----- —

OG Matrix Spike

Un spiked
.Sample -

_:i;,u8/jkg:vj
~:r-, tNQ2

"ND
ND
ND
ND
ND
ND

—

Conccn ..
Added,

;. ug/kg.

--folfoTJ--
0
0
0
0
0
0

-

%
Recov

. ;•_.. ,.

- .;=8'6S
-
-
-
-
-
-

_. .

. - - -

- - •-,-,

-•";— ~f^

'~̂ -~ -̂ -"-Tn!

-^-



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
Tivs r e p o - i cents.:'.;, tr.e- a r . a > i : c a - lesui ts on you; sample, it is designer, tc include
comprehensive data 1rom the eniire analytical process in order to sat is fy the needs of
v a' i c•.* o i c \ c • s c' i c . • c • '«.

The 'es-j'Vi ol.-'a.'-iec: ''•:.:•• yc. .p &<;•:•;:.:£ a-t p-esented in tabular format immediate;., fo:;o.'.,r,r,
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank spiked blank, spiked sample (i.e. matrix spike.) and replicate sample-
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument pe-forn.c-'-.ce :s aisr.- included where appropriate. The report appendices
include the chain of custody record for your samf i . - and. where appropriate, the gas
chromatograms and mass spectra.

Ti-,e proceau.'es useci i:'i the ai ' iai>s:s of ti'.e sanipie are described in this repoit 's ii'iethoooiogi
s^ct'on. ^" ans'v'tir?1 n'OTr'd'.iref w'tKu" our iabo rsto ry ?.rf? performed wit1''""1 ?. ?t r ic t ! ' -
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associate;: quality assurance data, are a lways tabulated in one or mo'e
o' "MS re r r " t ' s C-.:;•-'.•.'.*'. .-- PT = . . ' : = "^!:!^:. T i ^ ' f - ' - ^s t c' ( ? ; - > ' ' ' ' vc r!ei •.•.:•.; the c;ii£
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani-.. matn-- SP :>- e and rep^cet f The method detection imvi (MDL^ is determined for ear ' -
individual matrr-. When a particular Aroclor mixture is determined to be present at
concentrations less tho-'. the calculated MIv it is reported as hMDL (Below Method Detection



ENVIRONMCNTAL
C 1 \s TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Ci»f ody- Data RsquirwJ for ETC Data Management Summary Reports

H9369 FfcSOURd: attlWtttRlNG * 27St4 ITO^*; ff&0.7l6
• • • : • • . • v ••••..•••.•• ' ••• £l»ps«a

FTC S«npJ« No. Company Facility Sample Point ;:: Date H«e;:::. Hours

Compound
.

-

, Aroclor- 1242-
Aroclor 1254"
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• iiftntiricat ron co*»'iri«*d by Mcond CO'UNH OM'viif.

Results

Simple
Concen.

ug/kg

12300
ND
ND
ND
ND
ND
ND

MDL
U9/kg

890
890
890
890
890
890
890

QC Replicate

First
ug/kg

8700. ,
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.-
ND
ND
ND
ND
ND
ND

— -

QC Blank and Spiked Blank

Blank
Data .•:•
ug/kg:;;

!̂ :i: :;ND^
ND
ND
ND
ND
ND
ND

— -

.

:Concen
Added

;<;:;vug/kg

0
0
0
0
0
0
0

-

'. %
Recov

- -

~_
-
-
-
-
-
-

QC Matrix Spike ..

Unipiked
Sample
-ug/kg

~ -=ND ^
ND
ND
ND
ND
ND
ND

_ -— -- ..

Concen .;. .
Added

iv.ug/kg::-

= 2 0 3 0 0
0
0
0
0
0
0

, .

. ..56
Rec'ov

- 80
-
-
-
-
-
-

=



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction ,
This report contains ti ic anaiyt ica: resu l ts on your sample. IT is uesignea 10 include
comprehensive ds ta from 1 :•••<? entire analytical process in order to sat is fy the need? c*
various ieveis. ot' reviev. .

Trie res^ ' t i oi: iaii'icO' iron', you' samp's a;e presented in tabular format immediately 101. owing
this introduction. Quality assurance data is tabulated along with the. appropriate sample
results for verification. Depending on the analyses ordered, the quaiit. assurance data ma..
include results f rom blank spiked blank, spiked sample (i.e. matrix spike) and replicate sample-
as well as results from surrogate compound analyses. Quality assurance data for verification
o< proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record ior your samr !> - and, where appropriate, the gas
chromatograms and mass spectra.

The procedures useo' m the analysis of the sample are described in this report's methodology
S e c t . •-"'".. -". e'".c!.. t-Ci: ,7'C Jr^v."tc V, .'.; ...-. C^iT iai;-C-' el C-:' ., oTc per f C-riVteC: v. ;1i'..:'i i S ' . : i C t : >
eniorceo Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ano associated quality assurance data, are always tabulated in one or more
C ' ".''.if- ie; ."»- ' t i v_ 'w. i ' 'c i . 'ii';. . c !-. <~ i v. . "i i :o:..ci. i he fC"'l'iic:" Cl t--.:: Ti ' : '. 61 ics V.i i l i trie Cici-i
ot analysis

Aroclors (f>CB s by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bie1';! , n-.i ' . - • • • «;:•!• e a1'."! rer:.; = "e. The method oetecticr. liir. ' (MDl.) is dcterm.riec' fo; e<i;::
individual ma tn - . w^en a particuiei' Aroclor mixture i? determined to be present at
coi'ic€- i"itra*:r->' is i?-s? '.'.-::•' tr.e cs :cu !s!ec '^'"._ it is reoorte-"i :-; Hf/'OL (Be'ow Met'^oc: Oetervr- '"-



ENVIRONMENTAL

_ - _ -

..-.il_

C 1 \f TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9368 ftSSOOfKE ENGINEERING 27$t4 IPCB20-1 - - 860716

PTC Sample No. Company Facility Sample Point Date Time Hours

•
1 „ «.

Compound

- -

Aroclor "1 242 "~ ' -
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft identification con'i'Mtd by Mcond eo'uNn OMtlvcit.

'-

' . .

Results :

Sample
.Concen.

ug/kg

10580
ND
ND
ND
ND
ND
ND

HDL
ug/kg

1080
1080
1080
1080
1080
1080
1080

QC Replicate

First
ug/kg

8700*
ND
ND
ND
ND
ND
ND

. . . . . .. .

-
Second

-_- -ug/kg

----- 1 0200.
ND
ND
ND
ND
ND
ND

- - . - •_•_'-•

OC Blank and Spiked Blank.

Blank
Data
_ug/.kg.

-ND-
ND
ND
ND
ND
ND
ND

~~ •' • '

Concen .
Added
ug/kg_

_ - - _ o ^
0
0
0
0
0
0

r- .; .. .;' :: ...

X
Recov

_"- _^_ --,--
-
.
-
-
.
-

- "-•• - _

OC Matrix Spike :,; ,

Unspiked
Sample
- ug/fcg

,- - ND
ND
ND
ND
ND
ND
ND

- . ... .....

Concen .
Added li
ug/kg:;::;

20300 :_
0
0
0
0
0
0

.... ..

-..'x . - • -
Recov;
•---;-. .-:s:

80—. .__- -_
-
-
-
-
-

-- - -



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repc'l contains tne analytical resul ts on your sample, it is designed to include
comprehensive data from the ent i re 'anaiyt ica ' process in order to sat is fy the needs o<
\'i;': lO'ji. 11V c: S O'

The resul ts oi:tai:"icc; froii'. your sample o?e presented in taouiar format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quciiit. assurance data max
include resists f rom blank sp^ ed blank, spit- eel sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
•of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samru- and. where appropriate, the gas
chromatograms and mass soertra.

Tne procedures used in me analysis of the sample are described in this report 's methodology
se-rlT1'. *•" 3"!5! •\-~:-.' r " r r •=•:!•.." es \vit!-:r. o.r |3'.:"'c':'C'\ are pe'forme^ \v;t !-.:•• z sV'.ctl"
enforced Quality Assurance Protocol. A description of this Protocol is included in the report."

Results
Sample results, a no' associated quality assurance data, are always tabulated in one or more
C' ':•'.;•; ' e v C ' t ' t C1^ i • ' ' . " . f: ' .r i-.ri-.. 'i
01 ana'y?iS

Aroclors (PCB's by GC/ECD)

Arocior mivtu res analyzed by gaS'Chromatographic methods are reported with a blank
biaiVi-., matn-. sp^ e a no repl icate. Trie method detection limit (MDL) is determined for eacn
individual matrr- . When a particuiar Arocior mixture is determined to be present at
concentre':.-' '-s less- t'-.i-' t'-.e ca'cu a;e:: WDL it is reported as Bf.'DL (Below Method Detection
Limit).



-• - -
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C*Tf* ENVIRONMENTAL
" " C I V TESTING and CEHTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports •'•

M9405 RESOURCE ENGINEERING 27514 IPCB19-2 ; ;:i;:860716 >;;|v/ V;

ETC Sample No Company Facility Sample Point:/: : :0ate. Time • Hours

-

-•:••. ' . . . : • : • • •-.& :>•::••; ......
• ••/•:•>•: ••:•••••••:•.- •::••.•••••••:••"••.••: .

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

._ . ..^._ - -^ . . --- -Tr. .

-_-±~ . . - - . . - • - ' - • - .

_. » — .. . -.. _ . . - • - _

Results

Samp lie
Concert .

ug/kg

J8500
ND
ND
ND
ND
ND
ND

•-'

MDL
ug/kfl

2780
2780
2780
2780
2780
2780
2780

QC Replicate

First

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

QC Blank and: Spiked Blank

Blank
Data •
ug/kg :

ND
ND
ND
ND
ND
ND
ND

Concert.
...Added

0
0
0
0
0
0
0

Re civ;:

- - . • • - - - •

.: : QC Matrix Spike

Unspiked
. Sample

. .8760.
ND
ND
ND
ND
ND
ND

Cone en .
Added
;.ug/kg;

27400
0
0
0
0
0
0

Recov

123-



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
Trus repo'1 contains ti.e analyt ical resul ts on your sample. It is designed to include
comprehens"."^ tf"-<?. f r~: v - the entire analyt ical process in order to sat is fy the need? c'

Tde res^i' i i &:;-Ta.:'icC: ' rO!:. yojr s&:':'ipic are presented in taouiar format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results fo- verif ication. Depending on the analyses ordered, the quaM. assurance data mg>
include results f rom blank.'spiked blank, spiked sample (i.e. matrix spike.) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument pi; fofivi-ji ' ice is aiso included where appropriate. The report appendices
include the chain o< custody record for your samr ' t - and. where appropriate, the gas
chromatograms and mass spectra.

The procedures useo m tne analysis of the sample are described in this repot t's methodology
SrCtiCi'i. A;. a''.a';. t . C a i.': OCeClL. l 'c- i v,;'iv,r. Oui laboratory ale pel f Or nicCi Witrm'i a Sl.'iC'.;.
enforced Quai.t> Ass'.rance Protocol. A description of this Protocol is included in the report.

Results
Sample results, ar.ci associated ciua!!t> assurance data, are always tabulated in one or more
0'' ti'ni ! epOI "i'i Co i''^i'c '.• v c r ici^/t j T & O i e S . T Tic fC'i lTiot Of t-o~l'' ' '• ' • ' - varieS Wi td the CiaSS
oi ana1;.-?'?

Aroclors (PCB s by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
b!a:M-, ir.atr;-' =?:"• e =•'."' re r ' . c i 'e . Tr.e ir.etf.od detection lur..t (MDL) is detenrnnea foi cacn
individua1 m a t r : - . When a particular Arocior mixture is determined to be present at
concentrations i^s \ < • ; • . • ' th-? caicu^ste: : '•.'.?'_ it is reported as RMDL (.Below Method
Limi t ) .



ENVIRONMENTAL
C 1 \* TESTING and CERTIFICATION

AUG 29. 1986

TABL^ 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

vvv.. . Chain of Custody Data Required for ETC Data Management Summary Reports

M940* ;>; RESOURCE El&lNlEERltiG 27S14 I PCS 1 9-1 :̂ 60716 r;:; ;:

> TC. Sample :N6. ..:-. ; Company ... Facility Sample Point;/.; j Date Time Hours .

Compound .). ; ;i
- '-, , . - , " • • ' ; :.. . -

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A M»nt if ieo* ion con(irn«i! bv MCond eoliMn ertolv'it.

Ei-ySi-- - , . '--- -'

Resul ts

v. Sample -;
:Concen . :

; ug/kg :;

8960
ND
NO
ND
ND
ND
ND

• • HD L •' •'
\ ug/kg

2280
2280
2280
2280
2280
2280
2280

- -

QC Replicate:

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

- - -

„
Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

. „.

QC Blank an d~ Spiked Blank

Blank :

-Data :

ug/kg ;

ND
ND
ND
ND
ND
ND
ND

-- -- . .:.-

.. . .

'Coiiceff:.
Added •:

;:-ug/kg

0
0
0
0
0
0
0

- :- - -

... .

*;.,*• •
IRecov.
_-:••::•..•.•:•::•• .•

.
-
-
-
-
-
-

v •--;.-

;,....;, QC Matrix Spike ,

Urispiked
.Sample
•' *• UQ 1 k O '

8760.
ND
ND
ND
ND
ND
ND

• - - " . . - -

,_ : . . .-„

Cone en .
Added
ug/ kg

27400
0
0
0
0
0
0

__

%
Recow
,. '-:'• .

123
-
-
-
-
-
-

- --.



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repeat contains the anaiy t ica ' resins on your sample. It is designed to include
comprehensive data iron' the e>' ' t ' - re anaiyt ica1 process in order to sat is fy the needs of

is 01 r e v i e w

Trie rcSuit i OL'ie.i ' icG' li'Oll. yOu' Sc-'p.i e''e £.' cScl'ited ill toOu'd'' format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quant, assurance data may
include results from blank, spii-.ed blank , spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samr'->'- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures useo m tn<= analysis 01 the sample are descnoea in this repot t's methodology
c&--tirv-. £i: z-"',?' \ - ~ ~ - ' r ' " ~^ "!'.""£ ; V.:'"''!'"' C-:i- !•-.!' ""':'?"', 2T r p&""f-rr!T;cCl V.'i *'""': c S t r i c t ! .
enforced Quality Assmance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or mo'e
CJ "i'llc- I c,'." •-".•: t'S Oi-.-cl'it. ;r. t. . e F.<ri-.-Ti Toil.ci. T I'nr 1'C-r l' 'o". C" >r i " i - ' • \ oi'lcb V .s t l . ti'it Cioii-
of analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spii-ed
tic;".!-. iT ic t r ; - - spii- c a:".;: repl icate. The meti'iod cletcCtiCi". iim.t (t^lDL) is determ:rieo' fo; toCi".
individual matnv When a particular Aroclor mixture is determined to be present at
concept; et o-'.s ! e ? ? •.':•;•• '.he ca :c-.; :ete^ N'DL i* is re r -c - ' -ed 3s RMDL i.Be:c--/. Metho:: Detecto--
LnT.it :.



ENVIRONMENTAL
" " C I V* TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M941& RESOURCE ENGINEERING 27514 1PCB18-2 8€0716
Ej»p5<a

FTC Sample No. Company Facility Sample Point :.- Date Time : Hours

- -

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• ld«M i/iea< ion conrirncd by Meond eafuwt onolyin.

_= i, t -ITT- _" f =- -- - - '

Remits

Sample
Concen,

ug/kg

11600
ND
ND
ND
ND
ND
ND

HDL

10600
10600
10600
10600
10600
10600
10600

OC Replicate -

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

•

OC Bl-ank^and Spiked Blank

• Blank
Data -
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen
Added
ug/kg

0
0
0
0
0
0
0

*"

X _
Recov~

-

^-'-~r

.?• ' " -"••- ,«

OC Matrix Spike

Unspiked
- Sample

ug/kg
8760.

ND
ND
ND
ND
ND
ND

•

Concen
Added
«fl/kg

27400
0
0
0
0
0
0

: : - :: J'-^

Recov

123



CTf* ENVIRONMENTAL
'CfV/ TESTING and CERTIFICATION

Introduction
This report contains the analy t ica l lesults on your sample. It is designed to include
comprehene •>.•£• dat; fro ir the entire analytica1 process in order to sa t is fy the needs cf
various l e v e - s o i r e v i e w .

The results obta.nea f r e e , your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for ver i f icat ion. Depe'~'d"~io on the analyses ordered, the quant, assurance data ma,'
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verif ication
of proper instrument r,e:"!orm=i-ice is aisc included where appropriate. The report appendices
include the chain of custody record for your samrU'- and. where appropriate, the gas
chromatograrns and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. A.', an<=';. t.ci (.•••."•ceiK/es Ai tnin our laboratory aie performed witnm a stnct iy
enforced Qual i ty Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associate::: quality assurance data, are always tabulated in one or more
of VMS iepo."i i Guoi'ititat -/e r-.e^uits Tab les . The forn'iat of f-a r>'- 1 ! •• va r i es " v> i t r tne oass

Aroclors (PCB s by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
l::>:V, , t r . a t r i - s;:;;- e. a"..^' re.^f.;a:e. The rr.eti-.cc detection limit (K'DL) is dctenr,;:-ie;i 1c: ciC1-,
individual m a t n - . When a particular Arodcr mixture is determined to be present at
co'"!ce t":ire!'Trs less 1 •• '£• ' t l - e c?: ' r i . ; l ?ted f- /L ' -_ 't is rer-c r ted as PMPL (Be'ow Mett'.ori DftectiO1 '
Limit i.



ENVIRONMENTAL
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CIV TESTING and CERTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

;•:.:. Chain of Custody Data Required for ETC Data Management Summary Reports

M941W; RESOURCE ENGINEERING 27514 fpCB18-1 860716

ETC Sample No. :;• . Comoany F»cillty •' ; Sample Point;::.:; Date Time .:; Hours

• - - - .

•Compound
-

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

. 1 0t»*t i f ' eo' i wi conf,rt*4d by Mcnnd eoluM* onolv«ii.

• - -

~:-'-:_r;^ - _. _. -..;. ; :

Results

, Sample
Concen .

ug/kg

34400
ND
ND
ND
ND
ND
ND

HDL"
ug/kg

17500
17500
17500
17500
17500
17500
17500

- -.

:QC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
NO

- -

Sec end
_ ug/_kg_

10800.
ND
ND
ND
ND
ND
ND

•-•-•—

OC Blank and Spiked Blank"

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

'---" - - " - --'-"

_ _:- - . • .

-Ctfncen. -- •
: -Added .
-,ug/kg-

0
0
0
0
0
0
0

• : - • _ • • _ : :*

,- •- - L~-

^•;»f-.-.
Recbv.
•s^'.iy - :

_
.
_
-
.
_
-

.

;:: V^QC Matrix Spike .:: : " .

Uhspiked
Sample

> ug/kg

8760.
ND
ND
ND
ND
ND
ND

Cdnceh-.-:--
lAdded';':-'"

: x ug/kg •-.;

27400
0
0
0
0
0
0

..,:.%.- . ..-J

Recov
~- "/: ".•: •

123
-
-
-
-
-
-

-^ — =^==



i—-ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample, it is designed to include

e data fron'1 the entire ana'yt ica1 process m orde' to sa t i s f y the need? o*
Of

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quant. assurance data may
include results f rom blank, spii-ed blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of .proper instrument performance is also included where appropriate. The report appendices
include the chain, of custody record for your samp>- «jnd, where appropriate, the gas
chromatoorams and mas? soectra.

The procedures used in the analysis of the sample are described in this repoit 's methodology
sectio1"-. A'; a'lfiivt'CS1 P-rocedure? within our i?bor?.torv ?'•? per<orme? w'ti'-1'- a s t r i ~V
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
e< v-'s repeat's O:.:;'--!^~' :~ P.esu'ts tables. The fc-r:^: c'. <?- : : - ' • " ' •' \ -ar iei v. :• ti-,e :'i;s
O^ anglyS'S.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a biani- , spii-ed
biank, matr ix spike and replicate. The method detection limit (MDL) is determined for each
individual matro. When a particular Aroclor mixture is determined to be present at
cc •'::&•'! u &'. :•• ' -. 'iii v.-j: tr.e C e . c u - e t e c '.'Z1^ it is repcr tcCi 3; bMDi_
Limit).



ENVIRONMENTAL
CIV TESTING ana CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

•;•'•• Chain of Custody Data Required for ETC Data Management Summary Reports

M9384 RESOURCE ENdIN£6fcING 275t4 1PCB17-3 860716

ETC Sample No. Company Facility Sample Point Date Time Hours

- - - - - • •

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A lrt«nt if icoi ion co*ifirn«<I fry **eond CO>«Mn onotyif.

Results

Sample
Cone en.

ug/kg

ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

1900
1900
1900
1900
1900
1900
1900

QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second -
ug/kg. _

10200.
ND
ND
ND
ND
ND
ND

--

QC Blank and Spiked Blank

Blank ^
Data

.--ug/kg

ND
ND
ND
ND
ND
ND
ND

> - .:.;

- Cincen.
Added
ug/kg

0
0
0
0
0
0
0

.._

.•"*.:- r
Recov

•:.:;- .:>;-•

.
-
-
-
-
-
-

;___ .:?QC Matr ix Spike

Unspiked :
Sample
: ug/kg

ND
ND
ND
ND
ND
ND
ND

-Concen .
Added :

; ug/kg

20300
0
0
0
0
0
0

_ ...

% •
Recov

80
-
-
-
-
-
-

• -- • •



ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
THIS repon contains tne analyt ical lesuits on your sample. It is designea to mciuae
comr-reher:S'v<=- dat? fro"-- \\--.~ o.-,tire analytical process in order to sat is fy the needs c<
va'iC"..'; i c> . -e :S 0" i £ - . . £ • • •

Tne fcsj^.i oi:te:riec i ros i . yes..-? sampie are presented in tabular format immediately fonov.i:vg
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for ver i f icat ion Depending on the analyses ordered, the pusM. assurance dats max
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results f rom surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sarnru- and, where appropriate, the gas
chromatograms and mass spectra.

The proceaures used m the analysis of the sample are described in this report's methodology
Srr' i--! . -'. a'"'c:! . ' Cc"-. f! •'-'-." c-J... rt v.i'i'iil': Ou: Id tO io tO '^ o1 e pel " OTI'i'teO Witl'iil'i a S t l i O l ' . -
enforc.eo Quality A'SSL." ance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
0" tiMS t ej. o; t i ^ . : ic ' '<\ - \c. \ •. e r-.e;; ^.:~li : ao'ci The foi'iviSt of ea~i'- ' ' •• varies wiin ii~ie Cieit

Aroclors (PCB's by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
tic:'.!•, ir.ctr;-- s;:•!•• e &:'?. rer-'.ci',e. The methca' Detection lim:t (WDL" is determined fo: eccn

1 ma tn - . When a p-?''1icuic;r Aroclcr mixture is determined to be present at
etT-ns 'ess t1 :=••• n-,e ca lcu la ted w~%L it is reported as RMDL (Be'ow Method Oete-rtio1'

Limit i.



ENVIRONMENTAL
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C f W TESTING and

TAB

CERTIFICATION

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cliainof Custody Data Required f 6r ETC Data Management Surnmary Reports

M940* RESOURCE ENGINEERING 27$t4 tPC6l7*2 660716
EJ»P»««

ETC Sample No. Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

— . . .

— . : : . . . . -_

Results

Sample
Concen ,

ug/kg

3460
ND
ND
ND
ND
ND
ND

MDL
ug/kg

1920
1920
1920
1920
1920
1920
1920

QC; Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank.
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert.
Added
rug/kg-

0
0
0
0
0
0
0

X
Rccov

AUG 29, 1986

OC, Matrix Spike ,:.^.._

UnYpiked
Sample :

__ug/.kg.: .

8760.
ND
ND
ND
ND
ND
ND

Cbiiceh .
Added

_ L ug/kg ;:

27^00
0
0
0
0
0
0

- - . :- ;E- -

' .'~x"".
Rec'ov

123



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
Tens report contains the analyt ical results on your sample. It is designed to include
c : • " ; : • e'-e-.i •. ~ •?.;.•'. * ' ••( . ; • '.••<- e-v..'e & ' < o - > \ \ c & ptcceis m c: a~- tc s a t i s f y \----, nee:;; c"
var ious levels of rev iew.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Duality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quant, assurance data ma>
include results from blank. spii-ed blank, spiked sample (i.e. matrix spike.) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
o* proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samru-- and, where appropriate, the gas
en; c.!Vie ^og.'c^ii c^ ' iO riicss spect 'c .

The procedures used in the analysis of the sample are described in this report's methodology
Sex-tiC'i'i. Ail eH' ic i j t iCai p; OCcOul eS Wlthll'i Our I d Q O t a t O t y die pel tot I'l'ieO Witl'in'i a St r iC l lv
enforced Duality Assurance Protocol. A description of this Protocol is included in the report."

Results
Sample resets. a>--^ ̂ ss^'Ci^te•:: aua' i ty assurance data, are alv.-ays tat'.iiated i:-: one o' r.rrt
0" "'Mi- repor t s uuii'it' l e t - v e ^-.esuiis Tables. The foirrist of eo~ r - ' - var ies witi'i tne Cieis
c' a"?.' ys-'S.

Aroc/ors (PCB s by GC/ECD)

A 'oc 'o r iif^ tures e^-c-yzec: t::. gas chrnrriato3raphic methods are reported wit!'- a t-iarii- , sp^ en'
blank, matr ix sp^ e and replicate. The method detection limit (MDL) is determined for each
ir".tv!d'.:2' r-it- •• \vi-.c.- ; : rr ' tc^'; ' A r - c i c - mi--.tu'e i:-- determined tc be jrese-: at
concentrations less tiw. tne calculated MDL it is reported as BMDL (Below Method Detection
Limit) .



ENVIRONMENTAL
Cl\r TESTING and

TAB

CERTIFICATION '

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Requirad for ETC Data Management Summary Reports •

M93d5 (̂ SOURCE ENGl!€£filNG 27S14 IPCB?7-1 860716 --1 |; : : i?; 1
'£ lapsed

FTC S*mp]« No, Company Frcility S«npl« Point Date Time : Hours :

• /: • " Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

= ~-^S--. i .. : ;•-_ - -- - -;.

-- -

Results

Sample '
Con ceii .

ug/kg

9450
ND
NO
ND
ND
ND
ND

HDL
ug/kg

2300
2300
2300
2300
2300
2300
2300

QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

QC Blank and SpiKed Blank

Blank
Data
"9/kg

ND
ND
ND
ND
ND
ND
ND

--.-

Concen.
Added
ug/.kg

0
0
0
0
0
0
0

' ,: '*" : •
':R'e'cov.'-

-

- ' • • .L.

AUG 27, 1986

., , .:::;., OC Matrix Spike

IflViipTked
Sample

i ug/kg.

ND
ND
ND
ND
ND
ND
ND

• -' ':'•

Concert .:
Added

, • ug/kg

20300
0
0
0
0
0
0

- ; '--'

., %
Recov

80

r

-



CTTV** ENVIRONMENTAL
'd I W TESTING ana CERTIFICATION

Introduction
This report contains the analyt ical lesults on your sample. It is designed to include
:c"'.r '*''.$''•; . e o'-v.c ':'•;:• '<\~ er.t.re analytical process in oroe' to sat isfy in;- needs- cf
various leveis ot revitv-, .

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaiit. assurance data may
include results f rom blank, spii- ed biank, spiked sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your samr.it- and, where appropriate, the gas

The procedures used in the analysis of the sample are described in 'Ihis report's methodology
sert iC1 ' . A:: a:"i£ij t.c;1 ;:: c-:e:u.f c£ •>•> it !'.:;". our laboratory a:<= pci'forivicc: »v,tlj,,;', a st;.cti.,
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
Cf V'.ic I c i . " C r t ' £ i_',.'i''' \r.'. .'T- Kri--.. ",; i c O i c S . I lie- fOMViat C'f iro"!'1 ' ' '•• vaTic i vMtl'i trie CidSfc
Of oneiySit-.

Aroclors (PCB's by GC/ECD)

Arocior n n - t u r e s analyzer: tr\ g.ss c^-omatog raphic methods are reported with a b-iani , sp iVec)
blank, matrix spike and replicate. The method detection limit (MOD is determined for each
individual main • . wi-.&r, a D<= r ' t ;cu'?: r Arocior mixture i? rieterrninect to he presei't ?.\
coricenu atioris iess tnar. tnt caicuiateo MUL n is reported as bMDL (Below Method Detection
Limit).



ENVIRONMENTAL
"""" Cfl' TESTING *nd CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

•Chain of Custody Data RexjutrwJ for ETC Data Management Summary Reports

M9381 ^SOURCE £MG1IC£R1N(5 27514 IPCBl«-3 t; o66>16
" . • .:v:::;:':'- ' , E lapsed

FTC Sample No. Company Facility Sample Point •:.:.: Date lime . rtours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

II identification c«nf i rwtd by tccond eoltam onolvsif.

Results

Sample
:C6ncen.

ug/kg

8700
MD
NO
ND
ND
ND
ND

HDL
ug/kg

2080
2080
2080
2080
2080
2080
2080

QC Replicate ,

First
ug/kfl

8700.
NO
NO
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

•

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

- - - .

Cone en.
Added

To-og/kg

0
0
0
0
0
0
0

• - -

*Recov

_
-
.
-
-
-
-

-'-

OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen ..
Added -^

± ug/kg

20300
0
0
0
0
0
0

' - - -,

X
Recow

80
-
-
-
-
-
-

" : - _:"71



ENVIRONMENTAL
TESTING and CERTIF1CATION

Introduction :

live r^r-,-.. t r ori'a'1""? V'f a r i5'vt 'Cc: ' ''esui1s Of' your sample- it is designed 10
co'v-r-rhe".:--.--:- c!~'i < ••: - • t l '>> 'er:Ve &":a' / t !C£' process in order to set:s*^ t ' -e ncs-ri? of
various levels of rev iew.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for ve r lf ic-3VO!';. Dependmo or. the analyses ordered, the quaM. assurance data ma.
include results from biani-., spit-ed "blank, sp^ed sample (i.e. matrix spiKe) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument per formance is also included where appropriate. The report appendices
include the cha^ of custody record for your samri.- and, where appropriate, the gas
Ci'.r C'!'iie'iGgra!''':S oi'iCi n,eSS S p c ' t f c .

The- procedures use-:; ifi the analysis of the sample are described in this report's methodology
sectioi'i. At. analyt ical pioceauiei witrui'i our laboratory are performeo within a strictly
enforced Qugiit'/ Assu1 'ance Protocol. A description of this Protocol is included in the report.

Results
Sample resets, ana' assT'-rtc'ro oua ; i t . assu-a^ce data. are always tabulated in o>ie or mo-e
ot tr-,i; rer:" ' 's O.:•;-: :.f.:-.-r Ke = -..-:: ^c::-'ri The ^•''••^•. o' e ^ - 1 ' • • '•• var ies with the aa;;
of anaiys'S

Aroclors (PCB s by GC/£CD)

Aroc lor n'lixtures anaiyzeo oy gas cnromatographic methods are reported with a.blank, spiked
blank matr i^ spi'-e and repi'icate. The method detection Imvt (MDL^'is determined for each
:••;::. .c...i' :"-;v •. • / . - r ' - .:: ;:•;:••..:,..-.• •-::;':• :r •'...-v u c; e 'er HI, <;-:: tc be prese-.: c.\
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection



C I V* TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports • • • ' • - •

•'; M9380 KESOURCE ENGINEERING 27*14 IPCB16-2 IV 860716 } .^ - :.:.:\ ,•
:..•' . EJ»ps«a

••TC Sample No. Company Facility Sample Point : Oat* Time . Hours

-

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 10)6

A Identification confirmed by fltcond eoluuft om>lv«i«.

Results

Sample
Concen .

ug/kg

3420 .
ND
ND
ND
ND
ND
ND

TO I
ug/kg

2600
2600
2600
2600
2600
2600
2600

QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blaiik
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

•

Concen.
Added

;;; ug/kg

0
0
0
0
0
0
0

.- -- - - .-

..'"*""."
Recov

_
-
-
-
-
-
-

; - • :•".

,,.........,. OC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

.. ._.. •. ..

Concen .
Added
ug/kg

20300
0
0
0
0
0
0

- -

: - - :

% "
Recov

80
-

• -
-
-
-
-

, _^:^x



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
Tnib report contains tne analyt ical resul ts on your sample. It is assigned to include
cciTio rehens'v^ date <rc-" I1'"? ent^- anaiytica1 process in order to sa t i s f y t''-e need? c'
Vei ' iOUS ie^ -e lS 01 rev i iA

Tne resets oii'taii'icc: iron, yo-jr sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for ver i f icat ion Depending on the analyses ordered, the qusiil. assurance data ma;.
include results irom blank spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results f rom surrogate compound analyses. Quality assurance data for verification
o< proper instrument per forma'" 'Ce is also included where appropriate. The report appendices
include the chain of custod> record for your samru-- and, where appropriate, the gas
chromatog.-aiT.s and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
= - r c * ; •'. -'. a'"ic ' -c' i.'' j ."c J^.-ei v.i'.i,::'. ou'' iatorator^ are perforrrieci wiliin'i a sti i tt ' ;.
enforced Quanty Assmance Protocol. A description of this Protocol is included in the report.

Results
Sample result?, ana associated ciuanty assurance data, are always tabulated in one or mo re
01 '..'..; te;:;:;'; C-ua.'" \ . \ c ~ -.-e r^cii...tr 7a;:^ei. The fomiat of ea~ i - ' i •- varies witr< the class-
C' a'" !a :y?'S

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
tie:'.!-, 1'i'ieu.', • Sp..- e <=:'.0 f cpi.Ce' ic. The ITictl'iOC: detection llll'iit CMDL) IS dcterirnl'itC! fOi eovi.
individus1 mstr r - . When a pa'^ticuia' Aroclor mixture i? determined to be present at
co^fr•"'•;re* r-r'S 'f1:-: *' •::•• I ; -T c^T . - ' a te^ !•/?•!. i* is reported as HMDL (Below Method Petect;?1 '
Lil'l'iit .'.



ENVIRONMENTAL
C 11^ TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9414 RESOURCE ElijdlNtfeftlNG 275t4 IPCB16-1 860716

. E T C .Sample No, Company: Facility Sample Point Date Time Hours

: " Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft Identification confirntd by ••cond eoliwm Qfvalvcs.

Results

Sample
Concen;

ug/kg

21400
ND
ND
ND
ND
ND
ND

MDL
ug/kg

3260
3260
3260
3260
3260
3260
3260

QC Replicate.

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

.- ,

_ _ ~

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

r

QC_JU..ahk and Sp.iked._Blaffk

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

—

Concen.
. Added

ug/kg

0
0
0
0
0
0
0

; - ' . ' ' - ; 7"

%
Recov

_
.
-
-
-
-
-

- - -

,.OC Matrix Spike ,j. -

Urtspiked
Sample
ug/kg

8760.
ND
ND
ND
ND
ND
ND

. ._ ..

Concen.
Added v
;ug/kg

27400
0
0
0
0
0
0

;:-... _v ..̂ -,

• • % : • :
-Recov

123
-
-
-
-
-
-

— • - -



CTf* ENVIRONMENTAL
'C I W TESTING and CERTIFICATION

Introduction
T;..; re; ; ' t cc-nta::'.;. \:'-.* a:'..i:.."!i-:e: r esu l t s on you: sample. It is. ueiignec; tc ir,c.i;ot
comprehensive data from the entire analytical process in order to sat is fy the needs of
v£' 'ous 'e \ ' e ' s c ' rev .e . * .

Tne res' j i ts o!:ta.:''ec f r c ^ ' y~..r sample a--e presented if. tabular fc rma? immed-ate';, fc-Mov.;:'.::
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiil. assurance data may
include results f rom blank, spiked blank, spiked sample (i.e. matrix sp;ke> and repJicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instalment performance is a'sc included where appropnate. The report appendices
include the chain of custody record for your sanif i f- and, where appropriate, the gas
chromatograms and mass spectra.

The procfcoures use:; if: tne ane^-sis of the sample are describee; m tn;S repoi t's inetri.;-cio!og>
s*?ct'O'i. AH ana ' v ' i vTa ' Proceci'.ires within our labo rato r v ' are performe-ri within 3 st r ict ! ' . -
enforced Quality Assurance Protr-co:. A aescnption of this Pr'toco! is included in the report.

Results
Sample results., ana' associates, qua'ity assurance data, are a lways tabulates' m one o> more
of this repr r fs Q;.=-.ti'.ct..-e P:rS'.;>:s Tidies. The f r rmat of ? ~ - - \ - ' ' • • ' - . -a- 'es .-.:t' \ - , ~ c ' -z^ t
of analysts. ;

Aroclors (PCB's by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani-. matns SPI'-e a^d reoi icste. The method detection linvt (MDL^ is determined for eac |-

individual mat r i * . When a particular Arocior mixture i? determined to be present at
concentrations less than the calculated MDL it is reported as BMDL {Below Method Detection



ENVIRONMENTAL

=^Trr-:

C 1 \* TESTING and CERTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

„

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M941& RESOURCE ENGINEERING 27S14 IPCBlS-l $60716

FTC Sample No. Company Facility Somple Point Date Time .. Hours

- - Compound

Aroclor 1 242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A I tfcnt if icet >en confirmed by MCOnd c^ltmn

^'--— --- --- .

Results:

Sample
Concert .

ug/kg

J8600
ND
ND
ND
ND
ND
ND

HDL
ug/kg

10300
10300
10300
10300
10300
10300
10300

QC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

:-: ' -

-

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

. „

QC Blank and Spiked Blank

""Blank ~
•.::•• Data

ug/kg

ND
ND
ND
ND
ND
ND
ND

•*• — ----- - -*

Conceit..
Added
ug/kg

0
0
0
0
0
0
0

.... . . - - . - —

' % "
Recov

_
-
-
-
-
-
-

, ......

QC Matrix Spike :>

Unsjjiked
Sample
ug/kg

8760.
ND
ND
ND
ND
ND
ND

• ' - ' - • -

Concert .
Added
vug/kg ,:

27400
0
0
0
0
0
0

. ... .

•'m •
Recov

123
-
-
-
-
-
-

-:- - — .



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This r e p o r t contains tne anaiyi icai lesuils on your sample. It is designed to include
comprehensive data fre»'- the entire analytics1 process in order to satisfy the need? c<
va:.C<.;i icvt ' i C' r e v i c . ' .

The resume o!."-'.o.:'iea iroi':. yo^r sairipie are presented in tabular format immediately following
this introduction. Quality "assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaht. assurance data may-
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data'for verification
of prope- instrument p~: ionv,;--<ce is a lso included where appropriate. The report appendices
include the chain of custody record for your sample- and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
sertion. A!: ar,6'. t .ca ' ; : 'OCe-cKires v. ithr", cu* lot-oratory are performed withii'i a s t i i o t t .
enforced Quant> Ass.urai-.ee Protocol. A description of this Protocol is included in the report.

Results
Sample results, anci associetec: quality assurance data, are always tabulated in one or more
ot this report 's C^.a;;'.',.\~~. .s- r-.t-j.i-:is- ToL'- ies. The foMviot of ea~''. 1 t ••- var ies with the c>as£-
of analyses.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bian'-, mal r i -- «?:•-• e £•'•?. r e r ' ' t a * T . The method detect ion hrv::! (MDL) is determined for tic!-,
individual matnv When a ps rticula r Aroclor mixture is determined to be present at
concentrations less th-j i -- t^e ce'ri. '. 'ated MDL it is reported -as BMDL (Below Method Detect'O1"1

LilMi,-.



CTV* ENVIRONMENTAL
C I \* TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M940$ RESOURCE ENGINEERING 2?S?4 IPCB14-3 : •> 860719

fTC. Sample No. '.:.'• .Company Fscillty Sample Point, :;•; Date- . Time. Mours

• Compound

Aroclor 1 242
Aroclor 1254
Aroclor 1 260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

R i<t«fit tf teo' ion confiriwd by Meond coiu*m onolviif.

Results

. Samp 1 e
Concen .

i; ug/kg

13500
ND
ND
ND
ND
ND
ND

•:MDL
ug/kg

1780
1780
1780
1780
1780
1780
1780

-

QC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

_ . _

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

-

QC Blank and Spiked Blank.

Blank '.'
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

- - " - • . - ' •—

Concen.
Added

!:::tig/kg

0
0
0
0
0
0
0

- — •

':;••'£ ' ~
:Secov

_
-
-
-
-
-
-

_...

.... :..yOC .Matr ix Spike

UnspTfced
'x> Sample :

8760.
ND
ND
ND
ND
ND
ND

... _ . . :.

Concen .'•
vsAdded :
:iug/kg

27400
0
0
0
0
0
0

'•••'•'% "
Recov

123
-
-
-
-
-
-

—^



CT/*l ENVIRONMENTAL
'ClVS TESTING ana CERTIFICATION

Introduction
Th.s report cental!",;. tr,e analyt ical resul ts on your sample. It is designed to mciuoe
comprehensive data from the entire analytical process -in- order to sat is fy the needs of
V a.". C ̂  i i e x e. S 0: ! e . • r •'• .

Tr-e rese ts o!: :£">ec: f 'c-:v. ;, o,r sample are presented in ta&uia." format immediate;> folio*,:-,:;
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quant, assurance data may
include results f rom plank, spiked blank, spiked sample (i.e. matrix spike.) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verif ication
of proper instrument pe'forrr.sn.ce is aiso included where appropriate. The report appendices

.include the chain of custody record for your samp1*'- and. where appropriate, the gas
chromatograms and mass spectra.

The pioceaures use a in me analysis of the sample are descnoed in this repoi t 's men,odoiog>
cc,^"iirsn £ii a'ish'ticf'' r'oc?rii.ires within our i2ho rstory ?re pe'^onned w't''.""' ?. ?t r:r"
enforcea' Quality Assutarice Protocol. A description of this Protocol is included m the report.

Results
Sample- results, anci associated quality assurance data, are always tabulated in one or more
c-J :•::: - e r - T ' t ' ; 3.. =••' . '..= •:. 'e -.•iri-j^i ta!.-;ei. The fcrir.ot of e^- i - ' •• • -.-c- ' icc v..;:. t ;.e c-iii
c-' analysis.

Aroclors (PCB's by GC/ECD)

Aroclor mixtures analyzed by gas cnromatographic methods are reported with a blank, spiked
i>!g'->i , matri-. SP' ! -? ?.f"3 re r i 'C2 t f The rnethod detection linrt (MDL^ is drt£ri>"':''i<rri fc-' e;r- '
individual matr ix . When a particular Aroclor mixture is determined to be present at
concentrat ions less r - a - - the calculated MDL it is reported as BMDL (Below Methoc Detection



ENVIRONMENTAL
C 1 \r TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Cham of Custody Data Rftquiried for ETC Data Management Summary Reports

H9421 RESOURCE ENGINEERING 27$t4 iPCtl4-2 860716
Ei»p?«a

ETC Sample No. Company Facility Sample Point Date lime Hour*

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

• Identification coftftrMttf by «ccon4 COlum

-^— ̂ ' - - - - - - r •

analytic.

Results

Sample
Conceii ,

ug/kg

40300
ND
ND
ND
ND
ND
ND

MDL
ug/kg

28500
28500
28500
28500
28500
28500
28500

QC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blartk
Data

i: ug/kg

ND
ND
ND
ND
ND
ND
ND

Coricen.
i; Added

ug/kg

0
0
0
0
0
0
0

-• - -

:M. *->. ,•;
Recov

_
-
-
.
-
-
-

;;:;, ..;,S:QCrMat-ri* Spike,:,;./.. .

Un spiked
•.v.vSapBp i e:.-' .-
'§,ug/kg:;:

8760.
ND
ND
ND
ND
ND
ND

Cone en . .
Added :
;:U9/kg::

27400
0
0
0
0
0
0

. _ . . .

. - • : % • . : ,
Recov

123
-
-
-
-
-
-

_.



ENVIRONMENTAL
TESTING ana CERTIFICATION

Introduction
ihii r fcpo i i coriiaii'is \\ it ai'ici y 'uCa; ie$uiis on your sample, it is designed to mciuoe
comprehensive data <T-'- ti-.o entire analytical process in order to sat isfy the needs o*

The resets oi/'.a.neo ire-'- vc...-- sample are presentee: in tabular format immediately foiiov.sr.g
this introduction. Quality "assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaiit. assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of prope' inslr-..-n'ic:".t perfc-rm^ce 'S sis? included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatog-'ams and mass spectra.

The procedures usea ir; tr.e aneiv-s is of tr.e sample are described in this repot t's nic-thodoiog>
sert:c".. !-'•'. a: '<o'. , \>: i- . ' K •TceriJ.-cS '.Mthin our laboratory are performed within a s t i ' . c t i>
ei' iforceo Oua^ty Ate,^:^.-,;^ Prc-loc-oi. A description of this Protocol is included in the report.

Results
Sample results, and asscoiatec! quahtx assurance data, are always tabulated in one or mo-'e
of !:':ii- repor t 's C'uir.Mii • .-e r.eiv..'.i Taipei. The fc-;'iviat of eo-^ ' : ••' var ies w;tr. the Cia.-s
of analysis

Aroclors (PCB's by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bi a •• : ! - . n-- .?. ' ' -* s";i- e f. •'••''• rer' !r i 'e. T'->e methc'd detection iim:t (MC'L^ is deternvneci fo- eac1 '
individual m a t r i - . Wh&n a pa rticuiar Arocior mixture is determined to be present at
concentrations less !'•.£••. the ce ' ru 'ater : MDL it is reported as BMDL (Below Method Detection
LIU" i i.



ENVIRONMENTAL
C 1 \+ TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required :f or ETC Data Management Summary Reports

M9420 RESOURCE ENGINEERING 27S14 IPCB14-1 860716

ETC Sample No. Company Facility Sample Point Date Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Idtnt tf ieol ion eonrirtwd by Meand coluim OMlyffis.

Results

Sample
:Concen.

ug/kg

11400
ND
ND
ND
ND
ND
ND

MDL
ug/kg

15000
15000
15000
15000
15000
15000
15000

OC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

OC Blank and. Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert.
Added
ug/kg

0
0
0
0
0
0
0

. . . _. .:..-

%

Recov

„
-
-
-
-
-
-

—

OC Matrix Spike :.,x .

Unspiked
Sample
ug/kg

8760.
ND
ND
ND
ND
ND
ND

Cortcen ;:

Added
ug/kg;

27400
0
0
0
0
0
0

,....#. . .
Recov

123

-
-
-
-
-

- -. -



CT/** ENVIRONMENTAL
iC/Vs TESTING ana CERTIFICATION

Introduction
Ti- i i« re^ ;> r i cc-nta1;'.:* .Kc ana y t i ca^ lesu i ts on youi sample, it is designed to include
comprehensive data f rom the entire analytical process in order to sat is fy the needs of
'^ C ' • C- ^ ~ : ̂  * C • i 1 " i C * • C •'• .

The "es j ' ts c-l;' j.i'icO 1'C'1' \ "••.." SC :°''<P.<T ^'^ P'£se:"iTco if. tabuio"" 'o-'iViot iiViiVicOiatt!> fciic>'..no
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quant assurance data may
include results f rom blank, spiked "blank, spit-ed sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument pe'form-i'-ice is also included where arr^opriate. The report appendices
include the chain of custody record for your samr' f - and. where appropriate, the gas
chromatograms'and mass spectra.

The procedures useo ir. t i >e ana!>sis of the sampie are descnoed in this repo.'t's ti'iethodoiogy
cor-ttO'"' AH ;i'-i^l\ tir-'.1 p ••.•^.rp.H-;--cc v.-1'* *••"• C1' !r I^h-O r^t0 r v" a rT- per ^Or^'ie^ V.'lthV"' ? S f^ i r t ! * ' '

enforceo' Quaiit;. ASSU: a r '>ce Protocoi. A oescnption of this Protocol is included in the report.

Results
Sample results, anci associatea quai'ty assurance data, are a lways tabulated in one or more
o-* ••:••:.-- r e ^ r - t ' s Z..--J-•::•?.: .-e ^~^-.. ' \ i tc::'r = . Ti-,e fc : iv , j t c-1 * • • ; • < ' ' • var,ei .-.:'.: the c.eii
of anaiys;s.

Aroclors (PCB s by GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported witli a blank, spiked
bi2'"i.. mat r i ' ' $:?•!• <r ̂ '"- r r r - l !C3tf - . T'-.C met hoc! detectior i |!n-i;i (N'T'L ' is deterir':'Te-ri fo- f ir1 ' -
individual matr ix . When a particular Arocior mixture is determined to be present at
concentrations less t':o'' ' the ce icu 'a ted WDL it is reported as BMDL (Below Method Detection
Lll'l'l! ! ..



ENVIRONMENTAL

--

"-- —

C f \x TESTING and CERTIFICATION ^ '

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Cham of Custody Data Required for ETC Data Management Summary Reports

M940S RESOURCE ENGiflEER ING 275t4 IPCBJ3-3 . 860716 ^ S ;
•- • Eiapsetf >

f'C Sample No, ; Company Facility Sample Point .... Date : Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A ld»r»( ifieoi ><»> tonf irncd by MCOnd eel urn* onalyn 'i.

„, ..=. :, .-

, Results

Sample
.Cone en.

ug/kg

6670
ND
ND
ND
ND
ND
ND

y MDL
ug/kg

5970
5970
5970
5970
5970
5970
5970

QC Replicate

First
ug/kg

6670.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10800.
ND
ND
ND
ND
ND
ND

GC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

--

Cone e n .
Added
fug/ kg

0
0
0
0
0
0
0

.. .._..

.:,.*;•::•:.:•
Recov

.
-
_
-
-_

-

- .- •-.- .

QC Matrix Spike

Unspiked
Sample
; ug/kg

8760.
ND
ND
ND
ND
ND
ND

Conccn .
Added

::.:ug/kg

27400
0
0
0
0
0
0

••

%
Recov

123
-
-
-
-
-
-

-r- -:- -



ETC ENVIRONMENT AL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to include
comprehensive dats fro ir i i^e- entire analyt ical process in order to sa t i s fy t'x- ncc..nc ^*
various levels o< reviev..

The results oD'idineo f rom your san'ipie are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
'include the chain, of custody record for your sample and. where appropriate, the gas
chromatog/ams and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
sec!'-:-:, t-" a.",s!-,-•;::£:' rTre^'es w:'!•.;•• cu- l a tc ra ' c r . , are pe-formes' \viV-.:;-. a str,c:T.
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
0' t 'Mj- re;:-:-t's Qu=-" . t . t£t iVr Resale tables. The foi'n.ct of each lair-'t va'ies v . - ' - - - \<;± :?a^;
ot analysis.

Aroclors (PCB s by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, sp^ eci
blank, matr ix spike ana repl icate. Tne method detection limit (MDL) is determined for each
individual mstrr-. When a particular Aroc'or mixture is determined to be pres.?'"t a^
concent;a^c-rs less t!•.£-; the Ce.ci; :ei fe2 !.'.!_ it is reporteo as BMDL (Beiov. Method Dctec-i.;:'
Limit) .



ENVIRONMENTAL
C 1 \* TESTING and CERTIFICATION

AUG 27, 1986

TABL*= 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

•:V.. . Chain of Custody Data Required for ETC Data Management Summary Reports

: M94f t IISOURCE eMGlNteftlNG 27^t4 | IPCBI3-2 860716 :

FTC S<w*ple No. ;> Company Facility Samj>l« Point ^ Oat* Time Hours

: Compound

Aroclor 1242
Aroclor 1 254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A i<U«tif ico' ion eonfirned by iccontf celuwi

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

3600
3600
3600
3600
3600
3600
3600

OC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

-

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen.
Added

x ug/kg

0
0
0
0
0
0
0

--.

.*:..,.
Recbv

_
-_

-
-
-
-

..-„

OC Matrix Spike

Unsplked
Sample

4; ug/kg

ND
ND
ND
ND
ND
ND
ND

."•7- .. :-

Concen .
Added

/ug/kg;;

20300
0
0
0
0
0
0

.,

%
Recov

80
-
-
-
-
-
-

,"• • . .£"_" i



CT"/^ ENVIRONMENTAL
'ClVr TESTING ana CERTIFICATION

Introduction
Tins report contains the analyt ical results on your sample. It is designed to include

vc' icus levels of r e v i e / >

The Jesui ts obtained f rom your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results.for veri f icat ion. Depending on the analyses ordered, the quality assurance data may
include results from blank spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results from surrogate compound analyses. Quality assurance data for verificatior
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatoc'arrs and mass spectre.

The procedures used in the analysis of the sample are described in this report's methodology
sec t lO'".. f-\ e'"'c , n C c ;.'' •-' c e ci».ji ei v. iti.ii', GUI labora to ry aie. performer; v. I ' IP.M' I a st i iCu. .
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quai'ty assurance data, are always tabulated in one or mc-'e

Aroclors (PCB's t>y GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spit- ed
biai>,, matnv spii-e ano' repncate. The method detection limit (MDL) is determined for each
individua1 m5 t r i - - . When a pa rt icu |a r Arocior mixture is determined 1c be prese1"1! at
concc".Vet, : r is i ess \\ ;• - ' - .e c c : c v - = teJ l-.'Z^ it is reported as BMDL (Below Metnoo Detection
Limit).



ENVIRONMENTAL

^__i_ :

r' ' C I \* TESTING and CERTIFICATION ~~

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Crtam of Custody Data Required for ETC Data Management Summary Reports

• M9430 : RESOURCE Ef̂ lNeeRIhJG 27St4 IPCB13-1 &60716 :'

. E T C Sample No, ; Company . Facility Sample Point Date Time Hours

Compound '••:'

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ft tdvnt ificot ton con/irH*d by Mcond eoluwi OMlynil.

Resul ts

Sample
Concen.

:: ug/kg

19300
ND
ND
ND
ND
ND
ND

HDL
ug/kg

2120
2120
2120
2120
2120
2120
2120

:.QC Replicate

First
ug/kg

8700.
ND
ND
ND
ND
ND
ND

Second
ug/kg

10200.
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

-

Concen .
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

..

.
-
.
-
-
-

-. - - •-

OC Mat r i x Spike

Unsplkcd
Sample

• ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

20300
0
0
0
0
0
0

••

X
Recov

80
-
-
-
-
-
-



CTf* ENVIRONMENTAL
'ClLs TESTING and CERTIFICATION

Introduction
This repon contains ine analytical tesulis on your sample, it is designed to include
comr-reherisK'€- data iro^- the enve anaiyt ica' process* in' order to s a t i s f y the need? cf
ve' iojs levels of rev iev , .

The results ooia;r(ec froir. your sampie are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
result? for verification. Depending on the analyses ordered, the qu«'!t. assurance data ma.
include results from blank, spiked Blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. Tne report appendices
include the chain of custody record for your samp!.'- and. where appropriate, the gas
cnromatograms and mass spectra.

The procedures used m the analysis of the sample are described in this report's methodology
Section. Ai. anal... tiCe I '• OC-eciu: cS v. .trMi'i Out l a b o r a t o r y a! e pciforn' icO v. itl'iM'i a St l iC- l iy
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
OT tr.ii- report 's C'Ui'M.lctn/r KeSu'lS TgOiei. Tl'nr loriViot C'f £•«!"!'• 1 ' ~ vo'iet Wilf i Tne C-iaSS-
o^ a-'S'y?'? :

Aroclors (PCB s by GC/ECD)

Aroclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
bia:'i'r, ir.atri • sp.r e aivo' repnca 'c . The metnoc; detection lurnt (WDL) is dctern'hnec: fc; e<sC!'.
individual matr r - . Whe-ri a pa-'ticuler Arccicr mixture is determined to be present at
concentrations less \ ' - - . z> ' the caic iHated \<DL it is reported as RMDL (Below Method Detection
Liri'iil i.



ENVIRONMENTAL
C 1 \r TESTING and CETTIFICATION ~~

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody :0ata Required. for ETC Data Management Summary Reports

M936$ RESOURCE ENGINEERING 27514 IPC&J2-3 Vi3607t6 ; :^

ETC Sample No, Company Facility Sample Point'-, bate Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A Identification c<mfir**«4 by tecontf column

. :••„_ .-—-=,- --- '-

wwiy«is.

Results

Sample
Conceri .

ug/kg

244000,
ND
ND
ND
ND
ND
ND

HDL
ug/kg

4770
4770
4770
4770
4770
4770
4770

QC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

...

Concen .
Added
ug/kg

0
0
0
0
0
0
0

- - -

•I :%>.:.
Reco'v.

_
-
-
-
-
-
-

QC Matr ix Spike

Unspikcd
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19700
0
0
0
0
0
0

*

7.
Recov

113
-
-
-
-
-
-

. . .



-ETC ENVIRONMENTAL
TESriNG and CERTIFICATION

Introduction
T.'.,s rep ; - ; cc:':;c.:".i tr.e ana .> t i ca : t es t ' s on you: sample, li is designer.; to induce
comprehensive data f rom the entire analytical process in order to sat is fy the needs of
'.' = ' ' • "-£ ' i .e's rf • ' & . • •-•.•.

Ti-.e res'.;1!? oir*3 ned f rom your sample are presented in tai>jiar format imrried'ate'y fono'.vii-.g
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaiit. assurance data may
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike.) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
o< p rope- mstru!T:e:~it pe'lcms^ce is also included whe'e app rc-priatt. The report append-Ccc
include the chain of custody record for your samp if- and. where appropriate, the gas
chromatog rams and mass spectra.

The proceojres useo m tne analysis of tne sample ate described in this repoi t's metnoaoiog>
cii^t'O1"). AI' 2'ij;i> t ' C S 1 p-'oreciu1"?? W'.K!'"' OLI' l?.!>c>'"£lor\- sre perfonvied with"": ?. s t r ic t ! '
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always 'tabulated in one or more
c' t- ' i is rep : - fs C':.ii'-:4.^.'. .-* "~s- j ' \ i - ta:.-:ei. Ti-,e fC'Hr.at c' •?-; :•- ' "• •• • vc':es v..-.!- ti-.e c.ie = i
of ana'ysis.

Aroclors (PCBs toy CC/ECD)

Aroc ior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biani . tnat r i - ' sr»'- e ar>d rer- icste. The method detection limit (MPL'> is detenrii'ied for es-:;'
individual ma in - . When a particular Arocior mixture is determined to be present at
concentrations less than the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL

-•1-1=

C 1 \+ TESTING and CERTIFICATION "

AUG 27, 1986

TABLF 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody Data Required for ETC Data Management Summary Reports

M936d RESOURCE ENGINEERING 27$t4 IPCB12-2 860716
£i»p«a

ETC SampI* f*r. Company Facility Sample (Joint Date Time Hours

! :::\ Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

0 Idcntif icot ton confirMtf tor MCOAd Mluwi o«olr«-l.

^-" -;*"••' ' ^ ""

Results

Sample
Concen,

ug/kg

693000.
ND
ND
ND
ND
ND
ND

ug/kg

3320
3320
3320
3320
3320
3320
3320

QC Replicate

First

7170.
ND

ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

-

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concert.
Added

0
0
0
0
0
0
0

Recev

-

QC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

— - -

Concen .
Added
ug/k«

19700
0
0
0
0
0
0

. ...

Recov

113

1



ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction

TIMS repo: 1 contains the analy t ica l results on your sample. I'i is designed to include
C <> iv,p. r o K o •-.<:. i yc rj-f-"?: <T!V !'"•- e'"'Vrf S'13 !\'1i"S' DrCCe?S in Ord9r tO S3t iS
various i feveis of

The resji is obtained f rom your sample are presented »~> tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the qualiU assurance data may
include results from blank spii-ed biani-, spii-.ed sample (i.e. matrix spike") and replicate sample
as wen as results from surrogate compound analyses. Duality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custod> record for your sample and, where appropriate, the gas

The procedures usea m the analysis of the sample are described in this report's methodology
serve •'. :-': a" ̂ ': '. : y ;:• c.-:; :-...••;; -.•..'.:•.::• : •..;• '^:: z-^.:- ., i'c rr:'frr:rier; \v:'i-.;"; 5 st r ; ; * :_ .
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results

Sample results, and associated duality assurance data, are always tabulated in one or mere
oi 'his ' c h e r t ' s Cv -;•'.'. \r.'. .•<=• £?•;... ~.~ Ta;:-:ci. Ti.e fc/n.ai c*' ei">'' ' • • : • • - varies </.>.{•.•* the c.ici;
of a-'c'ys'?

Aroclors (PCB s by GC/ECD)

Arocior mi\tu res analyzed by gas chromatographic methods are reported with a blank, spii- ed
oiank, matr ix spii-.e ana repncate. The method detection limit (MOD is determined for eacn
individua1 m s t n - . Whpn ?. pa^t icuie" Arocio r mixture is determined to be present at
concent: cticr.i ici; ;i.j- v.i Cc : . ; .z\±~ \* 'L~ ••'<. is rer-or tec as B.'.'DL (Below Method Detertso;- .
Limit).



ENVIRONMENTAL
TESTING and CEFTIFICATION

AUG 27. 1986

TABLF: 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports

: M9417 RESOURCE ENGINEERING 275J4 ; IPCB12-1 8607t6 :,,. : 1

ETC Sample No. : Company Facility . Sample Point Da te Time Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

R Mrnt i f icot ion confirmed by BtconO COlwnn analymi.

**£._...*&_ -,F--^-^.----WS-:---.-- - • -

• - -

Resul ts

Sample
;:Concen.

ug/kg

243000.
ND
ND
ND
ND
ND
ND

HDL
ug/kg

2010
2010
2010
2010
2010
2010
2010

•QC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

S*cofj<f
,UV**
14200.

ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

-

Concen .
Added
ug/kg

0
0
0
0
0
0
0

:;-'%.•;. :-:
Recov

_
-
-
.
-
-
-

• ---r

. ;OC Matrix Spike

(ins ftlked
.Sample
i ug/kg

-:u

ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

19400
0
0
0
0
0
0

,-,- -, . ;

X
Recov

85
-
-
-
-_

-

-• -.- —.



ETC ENVIRONMENTAL
TESTING ar,ti CERTIFICATION

Introduction
This report contains the analyt ical results on your sample. It is designed to include

var ious ieveis o' revie.v

The results obtained from your sample are presented in tabular lormat immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for veri f icat ion. Depending on the analyses ordered, the quality assurance data ma>
include results f rom blank, spiked "blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for veri f icat ion
of.prope r instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas

The procedures used in the analysis of the sample are described in this report's methodology
seoiivi-:.. A.. oi'.oij Wo1 (.: occOu: es \\iic,;n our laboratory are pet tonnes warm's a stncv;.
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample resul t?, end assr.ciateri qua ' - tv assurance data. are alwavs tabulated in one o- iv-r^f
0' * ' " S re;:.e-f t ' j - C'Ui^t . tc t .v-e P. r s^ i ts tabies. The format of each 1 • • ! - • - vanes *!tr- \ < < ± -:<m
Of ai-'r";.'S • = .

Aroclors (PCB s by GC/ECD)

Arocio r n ' !^tu res. a'^siyzeri by gas chromatographic methods are reported witlv a blank, spii-eri
blank, mat r ix spike and replicate. The method detection limit (MDi.) is determined for each
ind-vid..1:' "••::'• •. v/i-c..- j: p ;•••: ; -j> •--- £.rocic r rv \tu-e i? determined tc be present z.\
coi'ic.ei'.u ctiocis less tiidi'i the Caicuiatfec MC'L a is reported as BMDL (Beiov, Methoo C'etectior.
Limit ;.



ENVIRONMENTAL

-

— _ . - .

C 1 \s TESTING and CERTIFICATION

AUG 27. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

: Chain of Custody Data Required for ETC Data Management Summary Reports

\ M94 ttl RESOURCE EfkalNfeEfi ING i; ;i 27514 IPCB11-3 860716 :
:

ETC Sample N6. .•-••:' • . ;• , Company. : ./ ::-::: ..•;;•-:•; : • : • • ' ^Facility ... Sample Point : Bate Time . Hours

;•.'. Compound :.:

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A iavnt if icot ion eonfirncd by Meond column onalvM.

' - -_. _:.. -. -. * -:- - -

Results

: Sample
Concen .

i ug/kg

15200
ND
ND
ND
ND
ND
ND

..HDL
:: ug/kg

3130
3130
3130
3130
3130
3130
3130

OC Replicate

:, First "•-..•,:
; ug/kg

17700.
ND
ND
ND
ND
ND
ND

:•-

Se c omJ
ug/kg

14200.
ND
ND
ND
ND
ND
ND

- -

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Concen .
Added
, ug/kg

0
0
0
0
0
0
0

'

. %
Recov

_
-
-
-
-
-
-

:OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

;. 'Vj_ ..-1

Concen .
Added
ug/kg

19400
0
0
0
0
0
0

.. - ;: ',-. =

X
Recov

85
-
-
-
-
-
-



ENVIRONMENTAL
TESTING and CERTIFICATION

(Introduction
i i'l.i f C h ^ ' ~ : C.Oi'iiai.''.b ii.c oi'ieii > t 'Coi itSUiii Oi'i yOu: Sai'iiplc. II ii dcSig'icG to il'i
comprehensive data from the entire analyt ica1 process in order to sat is fy the need? of
v s'' o'..' s I e v e' £ r' r e v i e '•'•

The resets oi:-ta:nec: f r o m you" sample are presentee! in tabular lonriat immediate^ foiicv.'r.r
this introduction. Quality assurance data is tabulated along with the appropriate sample
results lor verification. Depending on the analyses ordered, the quaiit. assurance data may
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike.) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verif ication
o* proper inst'yrrie'Vv pe'iorms'-'ce is alsr included where approp'iale. The report append'ces
include the chain of custody record for your samr!<"- and, where appropriate, the gas
chromatograms and mass spectra.

The proceckjres used n-> tr.e ai'iciys:s of the sample are described in this repoi t's metnoooiog>
sert !-c:"i. ! - \ \ a 'Te lv t iCo ' rrc-cerLi'es v.ithir, our laL ' -crc tor > are performeci v-.th;.-', a s t i , c t i \
enforced Quality Ast^-ance Frc-tocoi. A description of th.s'Frotoco! is included m the report."

Results
Sample results, anci essDCia tec quality assurance data, are always tabulated in one or mc-re
of t 'M? rerort 's C\'~'"\ tii- -:e Ke£".jit= taUes. The forma* o: *•:•.'•' ' : •' var ies w:t! ti-.e ci^i;
of a'Vi 'ys'S. - :

Aroclors (PCB s by GC/ECD)

Aioclor mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
biam. mat r i - - spi i -e snc: repi'icatt-. The method detection l iovt fMPL^ is determi;iec' <o" ee:1'
individual m a t r t - . When a particular Arocior mixture is determined to be present at
concentrations less thai-' the calculated MDL it is reported as BMDL (Below Method Detection



ENVIRONMENTAL

g,--̂ ,,. ™=

C I \+ TESTINC and CEPTIFICATION

TABLF 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (OR 14)

Chain of Custody "Data Re quired:for ETC Data Management Summary Reports : ..••••'

M937d RESOURCE ENGINEERING 27St4 IPCB11-2 660716 -r ; :
• • ' • . . . :'.':• Ci«ps«a

ETC Sample No. Company Facility Sample Point . D a t e Tlnie .: Hours

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A l<f*nt ificat ion eonfirmd by Mcond e«fuMt anaiy*i«.

- . . . , , . t - - - - - _ - . - -
IT; . - I- - - - "- -• - - - -

Results

Sample
:Conceh.

ug/k»

NO
ND
NO
ND
ND
ND
ND

HDL
U9/kg

4230
4230
4230
4230
4230
4230
4230

QC Replicate

First
og/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
NO
ND
ND
NO
ND
ND

• -j - i

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

Coricen .
Added
ug/kg

0
0
0
0
0
0
0

%
Recov

- -- - • -

AUG 27, 1986

OC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

19700
0
0
0
0
0
0

X
Recov

113

r* 'z-'-r, 1SS5



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This repcn contains tne analytical results on your sample. It is designed to include
comprehensive de'a iron-' the entire analytical process in order to sat is fy the needs of
v cr i ̂ /' ui i> ' c v e i ̂  ^.-' I e v i c •'•.

Tht ^e£..':"i 0!: ti.:'ic:> '';••'• > o^' sample are presented in tabular format immediately foliov..ng
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verif ication. Depending on the analyses ordered, the quaiif.. assurance data may
include results f rom blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the cham of custody record for your samr1!'- and, where appropriate, the gas
chromatograms and mass spectra.

The procedures uSco n'l the chassis of the sample are described in this report 's rnethoooiogy
coition. Ai1 3' is l v-1i~"' ' r'O~~?!'.!reS V.'M^"'' OUr I3l?0r3t0rv ?."? p?rf cr|iie'Cl \V'1'vn ?. s f r : ~ t ' '
enforced Quality Assuranr-c Protocol. A description of this Protocol is included in the report.

Results
Sample results, ana assoc-iotec: quality assurance data, are always tabulated in one or more
C' t'-, ic ?*•-:•".';. C\. i-t".-:: t Vr "£.-..:'.£ fclIlcS.. The fC- rmSt C' r ^ ' 1 " ' ' • \ i r ie= \::\:. ti'.e Ciei.£

of analysis.

Aroclors (PCB's t>y GC/ECD)

Arocior mixtures analyzed by gas chromatographic methods are reported with a blank, spiked
IM2'M-, n^afr. sp :i-f ?.'•?. rep'''C;tr. The method detection lim't (MDL> is determmeci for ea:!~.
individual matnv When a particular Arocior mixture is determined to be present at
concentrations '&ss the1 '- the cairuiated MC'L a is reported as BMDL (Below Method Detection



ENVIRONMENTAL
C 1 \+ TESTING and CERTIFICATION

AUG 27, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

Chain of Custody Data Required for ETC Data Management Summary Reports ::: .;

M9373 RESOURCE ENGINEERING 27St4 IPCBlt-l ;8607l6 ^ >i fi

FTC Samp]« No, Company F»cility Sample Point . Date Time,: Hours:

Compound

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A MtM if icot IOA confirmed by MCOnd eoluMn analyst.

Results

Sample
:Coriceri ,

ug/kg

7170
ND
ND
ND
ND
ND
ND

HDL
ug/kg

2810
2810
2810
2810
2810
2810
2810

•

OC Replicate

First
ug/kg

7170.
ND
ND
ND
ND
ND
ND

Second
ug/kg

8330.
ND
ND
ND
ND
ND
ND

OC Blank. and Spiked Blank.

Blanfk :
Data

ND
ND
ND
ND
ND
ND
ND

f~ .

Concert.
Added

vv ug/kg

0
0
0
0
0
0
0

X
Recov

_
.
-
_
.
-
-

_.~

OC Matrix Spike

Unspiked
Sample
ug/kg

35200.
ND
ND
ND
ND
ND
ND

. ...

Cbhcen
Added

; ug/kg

19700
0
0
0
0
0
0

- . - -

%
Recov

113
-
-
-
-
-
-

•̂ ^MiMMM*



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains tne analyt ical results on your sample, it is designed to include
- _- f , . .- .- - |. - ,- ^ - -,-... 4 . - .... * ,- j^ £. •* * • " • - • • - ' * - • ' *• * • • - - . - , . - . - ,.- -. .• -.'̂  r * - C. '. * • Q * ' • +1- ,-. . - - - - „ ' - - t

various levels of rev iew.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quaiiU assurance data may
include results f rom blank, spiked blank, spikeo sample (i.e. matrix spike) and replicate sample
as well as results f rom surrogate compound analyses. Quality assurance data for verif ication
of proper instrument performance is also included where appropriate. The report appendices
include the Cham of custody record for your sample and. where appropriate, the gas

The procedures used in the analysis of the sample are described in this report's methodology
Str-Ct;C!"i. A.!! 5'':^.' , t .Cc ' f T . ' C Cc C^- 'c3 V,iti'.:i". CJ' !<s^ O'o * C ' > c'c JTcT . C'rilicO V.'itl'..-!- c S * ' t C * n *
enforced Quality Assurance Protocol. A description of this Protocol is included m the report.

Results
Sample results, anci associated quality assurance data, are always tabulated in one or mc-re
l -V' i S '̂'..i:':' Tc ' i ' - .c H.r;. I lie fC ' i lV ic ' * 0* e-I:"1- T •' •- v c T i c - V.

of analysis.

Aroclors (PCB s by GC/ECD)

A roci or mrvUre? a '^a ' /zeci l?\ ga? chromatog rat: |" !c methods are reported witl'i a b'S.M-. sr':>- e-r;
blank, matr ix spil- e and replicate. The method detection limit (MDL) is determined for each
inv'vidus' ?" '? . ' • ' " • • . \v-.c"-. ;; p.i- - t . r i j i j- t 'oc'Tr mi^ tu r e i? rtetermioec! to bf p res?
concentrations less tiian tne calculated MUL it is reported as BMDi. (Below Method

*



ENVIRONMENTAL

r=f—-' ' '-.

C I V* TESTING ana CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Aroclors - GC Analysis Data (QR14)

/: ; . Chain of Custody Data Required for ETC Data Management Summary Reports

M94lfi RESOURCE ENGINEER ING 27514 1PCB10-3 860716 ;:: . ;
. ' : • ' ' ' • . • . . . ' ' • . : . • : ; • • :'ti»p»«a

ETC Sample No. •.•". Company Facility Sample Point: : Date Time Hours

. . " . ' ' r. . '• Compound • V>;:':

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

A M<n' < f ico' ion eonfirntil by ftcond COIUMn onolv^is.

-~ - - - ~ -- • - - " " •_ - = " _ , ^ ... .1." .

Rp suits

Sample
Concen .

ug/kg

17700
ND
ND
ft)
ND
ND
ND

MDL
ug/k»

3130
3130
3130
3130
3130
3130
3130

OC Replicate

First
ug/kg

17700.
ND
ND
ND
ND
ND
ND

-

Second
ug/kg

14200.
ND
ND
ND
ND
ND
ND

• —

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND

r

Concen .
Added
ug/kg

0
0
0
0
0
0
0

X
Recov

-

AUG 27, 1986

. OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND

s -" . r-

Concen .
Added
ug/kg

19400
0
0
0
0
0
0

~l= J -- - - • - ="'

X
Recov

85

• ~



Appendix 3

PCB Analytical Results - Rocky Mountain

RESOURCE ENGINEERING



Rocky Mountain Analytical Laboratory

SAMPLE DESCRIPTION INFORMATION

for

Resource Engineering ERT

RMA Sample No. Sample Description Sample Type Date Sampled Date Received

61783-01 1-1 Sludge 07/16/86 07/19/86
61783-02 2-2 Sludge 07/16/86 07/19/86
61783-03 3-3 Sludge 07/16/86 07/19/86
61783-04 4-1 Sludge 07/16/86 07/19/86
61783-05 7-2 Sludge 07/16/86 07/19/86
61783-06 9-2 Sludge 07/16/86 07/19/86
61783-07 11-2 Sludge 07/16/86 07/19/86
61783-08 13-2 Sludge 07/16/86 07/19/86
61783-09 17-2 Sludge 07/16/86 07/19/86
61783-10 20-1 Sludge 07/16/86 07/19/86

August 27, 1986



Rocky Mountain Analytical Laboratory

PCBs

Parameter

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroelor 1248
Aroclor 1254
Aroclor 1260

Parameter

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Parameter

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

ANALYTICAL RESULTS

for

Resource Engineering ERT

61783-01

ND
ND
ND
64

ND
ND
ND

ND
ND
ND

9.0
ND
ND
ND

ND
ND
ND

2.0
ND
ND
ND

(3.2)
(3.2)
(3.2)
(3.2)
(3.2)
(20)
(20)

61783-05

(0.16)
(0.16)
(0.16)
(0.16)
(0.16)
(1)
(1)

61783-09

(0.16)
(0.16)
(0.16)
(0.16)
(0.16)
(1)
(1)

61783-02

ND
ND
ND
28

ND
ND
ND

ND
ND
ND
34

ND
ND
ND

ND
ND
ND

5.
ND
ND
ND

(1.6)
(1.6)
(1.6)
(1.6)
(1.6)
(10)
(10)

61783-06

(1.6)
(1.6)
(1.6)
(1.6)
(1.6)
(10)
(10)

61783-10

(1.6)
(1.6)
(1.6)

1 (1.6)
(1.6)
(10)
(10)

61783-03

ND
ND
ND

3.2
ND
ND
ND

ND
ND
ND

2.3
ND
ND
ND

(0.16)
(0.16)
(0.16)
(0.16)
(0.16)
(1)
(1)

61783-07

(0.16)
(0.16)
(0.16)
(0.16)
(0.16)
(1)
(1)

61783-04

ND
ND
ND
57

ND
ND
ND

ND
ND
ND
32

ND
ND
ND

(3.2)
(3.2)
(3.2)
(3.2)
(3.2)
(20)
(20)

61783-08

(1.6)
(1.6)
(1.6)
(1.6)
(1.6)
(10)
(10)

ND = Not detected. Detection limits in parentheses.



Appendix 4

PCB Analytical Results - Radian

RESOURCE ENGINEERING



C O R P O R A T I O N

REI ERT DATA PACKAGE

Radian Analytical Services, Sacramento

Laboratory I .D./ / S6-07-OA4

.This data package consists of the following support documentation:

1. Chain of Custody Record (External)

2. Chain of Custody Record (Internal, also see Ext./Inst. log pages)

3. Homogenization Procedure Summary

4. Extraction Logbook Page

5. Instrument Logbook Page

6. Method Blank, Standard, and Sample Chromatograms

(Quantitation and Confirmation Columns)



RESOURCE ENGINEERING - ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD
PROJECT NO.in 5-\ PROJECT NAME LOCATIO

FIELD
SAMPLE
NUMBER

DATE TIME

SAMPLE
CONTAINER
fSIZE/MAT'L)

SAMPLE
FYPE (LIQUID
SLUDGE, ETC.!

PRESER
VATIVE ANALYSIS REQUESTED

COMMENTS
AND HOLD

STORAGE DATE

w fA
500^1 -Pee.

v/ }
W" oc.

*
o Pc6 (5

^xr FCB
v/ fd

PM t
7 p/ I/ £L

SI ud^e AW.
p/i t/

LAB SAMPLE NO. REMARKS SAMPLER SIGNATURE

RELINQUISHED BY
)

BY j
/

D T RELINQUISHED BY
(SIGNATURE)

DATE TIME RECEIVED BY
(SIGNATURE)

RELINQUISHED BY
(SIGNATURE)

DATE TIME RECEIVED BY
(SIGNATURE)

RELINQUISHED BY
(SIGNATURE)

DATE TIME RECEIVED BY
(SIGNATURE)

RELINQUISHED BY
(SIGNATURE)

DATE TIME RECEIVED BY
(SIGNATURE)

RELINQUISHED BY
(SIGNATURE)

DATE TIME RECEIVED BY
(SIGNATURE)



RESOURCE ENGINEERING - ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD
PROJECT NO.

FIELD
SAMPLE
NUMBER

fCfc-io-l

DATE

n\Jp

LAB SAMPLE NO.

TIME

PJM

PROJECJ_NAME , I

m

or
o

/

C
O

M
P

. SAMPLE
CONTAINER
(SIZE/MAT'L)

500 ̂
.r

REMARKS

RELINQUISHED BY
(SIGNATURE) /

U'J^J) '̂ C_A£-

RELINQUISHED BY
(SIGNATURE)

RELINQUISHED BY
(SIGNATURE)

DATE.

DATE

DATE

See
TIME

î pM
TIME

TIME

SAMPLE
TYPE (LIQUID
SLUDGE.ETC.;

4\i^

PRESER-
VATIVE

4°(L

LOCATION

^VwTWs
ANALYSIS REQUESTED

PCS 6r

. £«C/^J 2^W/^
RECEIVED BY RELINQUISHED BY
(SIGNATURE) / (SIGNATURE)

RECEIVED BY RELINQUISHED BY
(SIGNATURE) (SIGNATURE)

RECEIVED BY RELINQUISHED BY
(SIGNATURE) (SIGNATURE)

DATE

DATE

DATE

TIME

TIME

TIME

COMMENTS
AND HOLD

STORAGE DATE

fijo/\£_

SAMPLED SIGNATURE-

RECEIVED BY
(SIGNATURE)

RECEIVED BY
(SIGNATURE)

RECEIVED BY
(SIGNATURE)



C O a P tffi ti C. V I O N

PAGE 1 -n
i?CVD: 07/26786 DUE: OS/

(\rvfemoA )

RAS Sacramento" CHAIN OF CUSTODY
07/21/86 09:17:07

ORD * S6-Q7-Q44
KEEP: 10/02/86 DISP: D

DASH SAMPLE IDENTIFICATION STORED
O1A

C>r?/%.

03A

O1- A

O3A

O/-.A

'.r/f\
O3A

O7A

tOA

ilA

12 A

J3A

PCB-l-1 Soil

PCB-2--2 Soil

PCB-3-3 Aoil

PC 8-4-1 Soil

PCB-7-2 Soil

PC 8-9-2 Soil

PCB-11-2 Soil

PCB-13-2 Soil

PCB-17-2 Soil

PCB-2O-1 Soil

Matrix Spike Soil

Duplicate Analysis

Reagent Blank

sac

sac

sac

sac

sac

sac

sac

sac

sac

sac

sac

sac

sac

r e f r i g

ref fig

r e f r i g

ref r ig

r e f r i g

ref r ig

refr i g

refrig

ref rig

refrig

refrig

ref rig

refrig

GOGOPB

OO8OPB

OO8OPB

GO8OPB

BO8OPB

WOtJOPB

oooorjB
OOBOPB

O080PB

8O8OPB

BOSOPB

8O3OHB

eoaopB

DRY.._Wr

DRY_WT

f.}KY_WT

OKYjgr
DRY_WT

ORY_WT

DRYJWT

DRYJWT

D«Y_WT

DRY_WT

DF<Y_WT

DKYJMT

1}HY_.WT

EX_PCB

Ex_pcn
EXJPC8

EX _PCB

EX..JPCB

EX_PCB

EX_.PCB

EX_PCB

FX_PCB

EX_PCB

EX_PCB

EX_PCB

EX. PC 8

| 1 ~)
DATE.
~l'

. £ C

rJi-tr*-£<!''y PL-

TRANSFERRED TO

p(,

DATE

•7-

RECEIVED BY DA1E

To

a



COHP-OHQTIOM

R A D I A N DC 8 -20

LABORATORY N A R R A T I V E LOG

CASE N U M B E R :

SAM N U M B E R :

SAMPLE ID F R A C T I O N • I N I T I A L ] PROBLEM A N D S O L U T I O N O R W O R K A R O U N D
P.O.

> 7.- 7, •2 A
3-3 D

PCS H-l MA

PCS 7-1-
*-*-

PCfi, T-Z-

PCD 30

"PCS,

9f\
pec, - to- i 10 IV

Hfr

J&L



SOIL EXTRACTION LOG

Client

IliRei- e£r

1

1

SAM #
84-

'"60?

\

!|/

W Code

PC8 !-'

rt /• fl •"» _ 7

^f ft •? *" i

PC6 4--I

PC6 + -?-

PCS <\''L

pcg ii -i

^? H--L

PC.3 I?-2

PC.6 W "I

MS oP ZA

OUP oF ?/\

^^-T BU*

ceo?2fR'-6 o<

Frac

,/

7 A

X A

M- A

TA H

^ A W

•T A

^A H

7/1 K

H

IIA"
H

H

'O

Ext
Type

Kg

1

i

1
1
i

y

Ext Date/
Analyst

^r//3
P. 9

i
I

?M P. 5

s

^PD . ̂ //j

^

Sample
Vol

21.93*

30-4? 3

*.*?•}

JO. 13 0

30. IO-5

7.^-41,

Z9.S^

<30.0/t-£i^ V •* /

2,<? 5" 2*5

ri.c\-'} ?"*)

30. 31 "5

3035=5

.̂

—

(ml)
Final

Vol

2»^

v

x

(

f

Dry
WT

0.41

0.2.1

0,5-3

0.3?

0-36

o.4r

0.20

0.2-0

0,4-0

o,v>

'0-2.}

0 10

"~^

—

pH

i

ii

: I
i i
\

i j

li
\
i\
Ki

"^i
/ i

/

/

Location
(Box #)

S

I
)

i\
y^J

^\

j

Cone Date
Analyst

2/31 ^

S'l Pt

?// fi

til PL

*'?i r<~

"ell ?L

•*''; i PL

2- :? ' PL

?/! fi.

?.'?, *

?// ft.

^ '3 . «

?/' ''^

S// ^

Solvent Type/Volume/Lot #:
Surrogate Spike:

Au <?<?/

Matr ix Spike:

Notebook Reference:

Lab Narrative Attached: No Q Yes

•4f>->r'

Page S-l



TLE.

rrojecr I
. Book No.

rom Page No—

if \W , CU Nd-

1-hft-

f-

tL
¥,
j Vy(/vf{

10 •7 \/

a

i

t

-S/I
\\700
i

L3t4j If
0-

W

i4l
•X
^

W l i l f l Vi

To Page No

itnessed & Understood by me, Date Invented by

Recorded by

Date



Page 1
Received: 07/19/86

RAS Sacramento REPORT
09/08/86 11:18:31

Work Order « S6-Q7-044

REPORT Resource Enqineerinq, Inc.
TO Tom Beck

3OQO Richmond Avenue
Houston, Texas 77098

ATTEN Mr. Chris Itin-REI/ERT

PREPARED
BY

Radian Analytical
8501 Mo-pac Bl.

Services

PO Box 9948
Austin, TX 78751

ATTEN
PHONE 512-454-4797

CERTIFIED

CONTACT PETKOVSEK
CLIENT RE I ERT SAMPLES 14
COMPANY Radian Corporation

FACILITY Resource Enaineerina, Inx.
Houston, Texas All results reported in uq/kq dru ueiaht.

WORK ID
TAKEN
TRANS
TYPE

P. 0. S
INVOICE

Crosbu,
7/16/86

Texas, French Limited
Fraction -01B(Sample PCB-1-1) analyzed as crude extract(no
clean-up) as per client request.

Fed Ex 598437976 Previouslu Reported on 09/05/86.
Soil PCBs
275-14
under separate cover

SAMPLE IDENFIFICATION
OJ_ PCB-1-1 Soil
O_i PCB-1-1 Soil-Crude Extract
02 PCB-2-2 Soil
03 PCB-3-3 Soil
04. PCB-4-1 Soil
05 PCB-7-2 Soil
Q6 PCB-9-2 Soil
07 PCB-11-2 Soil
08 PCB-13-2 Soil
09 PCB-17-2 Soil
10 PCB-20-1 Soil
11 PCB-2-2 Matrix Spike Soil
ii. PCB-11-2 Duplicate Analus.
13 Reagent Blank

TEST CODES and NAMES used on this report
8Q8QPB PCBs in soil
DRY NT Dru weight determination
EX PCS Extraction for PCS



C O R P O R A T I O N

Page 2
Received: 07/19/86

RAS Sacramento REPORT
Results By Test

Work Order ft S6-07-044

! TEST CODE
default units

DRY NT
"/. moisture

EX PCB
date completed

TEST CODE
default units

DRY WF
'f. moisture

EX PCB
date completed

TEST CODE
default units

EX_PCB
date completed

t
l
1
1
l
1

1
1

1
1

l
l
l

1
1

1
1

l
1

1
1

i
i
l
i
l

1
1
1
1
1
1

1
1

1
1

Sample 01
(entered units)

59

07/21/86

Sample 06
(entered units)

55

07/21/86

Sample U
(entered units)

no data

Sample 02
(entered units)

79

07/21/86

Sample 07
(entered units)

80

07/21/86

Sample 12
(entered units)

no data

Sample 03
(entered units)

47

07/21/86

Sample 08
(entered units)

80

07/21/86

Sample 13
(entered units)

no data

Sample 04
(entered units)

63

07/21/86

Sample 09
(entered units)

60

07/21/86

Sample 05 !
(entered units)

64

07/21/86

Sample 10
(entered units)

60

07/21/86



C O R P O R A T t O ? !

Page 3
Received: 07/19/86

RAS Sacramento
Results

REPORT
Test

Work Order ft S6-Q7-Q44

! SAHPLE ! Test:DRY WT Test:EX PCB
Sample Id *

i

01 !
PCB-l-l Soil !

02 !
PCB-2-2 Soil !

03 !
PCB-3-3 Soil !

04 !
PCB-4-1 Soil 1

05 !
. PCB-7-2 Soil !

06 !
PCB-9-2 Soil !

07 !
PCB-11-2 Soil !

08 !
PCB-13-2 Soil !

09 !
PCB-17-2 Soil !

10 !
PCB-20-1 Soil !

11 !
PCB-2-2 Matrix !

12 !
PCB-11-2 Duplic !

13 !
Reagent Blank !

7. moisture

59

79

47

63

64

55

80

80

60

60

date completed

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

07/21/86

no data

no data

no data



C O R P O R A Y R O I M

Page 4 RAS Sacramento REPORT Work Order ft S6-07-044
Received: 07/19/86 Results by Sample

! SAMPLE IDPCB-H Soil SAMPLE ft 01 FRACTIONS: A
! Date & Time Collected 07/16/86 . Category
<

i DRY MT 59 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 5
Received: 07/19/86
SAMPLE ID PCB-1-1 Soil

RAS Sacramento REPORT
Results by Sample

FRACTION 01A TEST CODE

Work Order ft S6-Q7-Q44

NAME PCBs in soil

ANALYST
INSTRHT

Date & Time Collected 07/16/86 Cateqoru

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
RY

1

CAS #

74-11-2

04-28-2

41-16-5

69-21-9

72-29-6

97-69-1

96-82-5

EXTRCTD 07/23/86 FILE #
INJECTD 08/06/86

COMPOUND

PCB-1O16

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

36QQQQ

ND

ND

ND

116080613
UNITS ua/ka

DET LIMIT

8200

16000

16000

8200

8200

16000

16000

NOTES ANU DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
N\A = not available.
•* = less than 5 times the detection limit.



RADIAN
C O R P O R A T I O N

Page 6
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

SAHPLE ID PCB-1-1 Soil-Crude Extract FRACTION GIB TEST CODE

ANALYST RY
INSTRKT 1

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

Date & Time Collected 07/16/86

Work Order ft S6-07-Q44

NAUE PCBs in soil
Category

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/23/86 FILE # 1160825O4
08/25/86

COMPOUND

PCB-1O16

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

400000

ND

ND

ND

DET LIMIT

42OOO

83000

83000

42000

42000

83000

83000

VERIFIED

UNITS

LFM

uq/kq

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
N\A = not available.
* = less than 5 times the detection limit.



C O R f» O S* ft T J C M

Page 7
Received: 07/19/86

HAS Sacramento REPORT
Results by Sample

Work Order ft S6-Q7-Q44

! SAMPLE ID PCB-2-2 Soil SAMPLE ft 02 FRACTIONS: A

i DRY MT 79 EX PCB 07/21/86

Date & Time Collected 07/16/86 Category

'/. moisture date completed



• RADIAN

Page 8
Received: 07/19/86

SAHPLE ID PCB-2-2 Soil

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-G7-G44

FRACTION 02A TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07/16/86 Cateqorq

ORGAN I CS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
ANALYST RY
INSTRMT 1

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11O96-82-5

EXTRCTD 07/23/86 FILE #
INJECTD 08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

38000

ND

ND

ND

116080614
UNITS uq/kq

DET LIMIT

1600

3200

3200

1600

1600

3200

3200

NOTES ANU DEFINITIONS FOR THIS REPORT.
DEF LIMIT - detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
MS = not spiked.
N\A = not available.
•» = less than 5 times the detection limit.



C O R P O R A T I O N

Page 9
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-044

SAMPLE ID PCB-3-3 Soil SAMPLE ft 03 FRACTIONS: A

! DRY WF 47 EX PCB 07/21/86

Date & Time Collected 07/16/86 Category
• I ir •»rii«r*r we «•»•!«••

7. moisture date completed



C O R P O R A T I O N

Page 10
Received: 07/19/86

SAHPLE ID PCB-3-3 Soil

RAS Sacramento REPORT
Results by Sample

Work Order #36-07-044

FRACTION 03A TEST CODE 8080PB NAME PCBs in soil

ANALYST
INSTRMT

Date & Time Collected 07/16/86 Category

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
RY
1

CAS #

74-11-2

04-28-2

41-16-5

69-21-9

72-29-6

97-69-1

96-82-5

EXTRCTD 07/23/86 FILE #
INJECTD 08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

NO

ND

ND

12OOO

ND

NO

ND

116080615
UNITS ua/ka

DET LIMIT

600

1200

1200

600

600

1200

1200

NOTES AND DEFINITIONS FOR THIS REPORT.
DEF LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
MS = not spiked.
M\A = not available.
•» = less than 5 times the detection limit.



C O R P O R A T I O N

Page 11 HAS Sacramento REPORT Work Order ft 56-07-044
Received: 07/19/86 Results by Sample

! SAHPLE ID PCB-4-1 S o i l S A M P L E ft 04 FRACTIONS: A
Date & Time Collected 07/16/86 Category

DRY NT 63 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 12
Received: 07/19/86
SAMPLE ID PCB-4-1 Soil

RAS Sacramento REPORT
Results by Sample

Work Order # 56-07-044

FRACTION 04A TEST CODE 8080PB NAME PCBs in soil

ANALYST
INSTRMT

Date & Time Collected 07/16/86 Category

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
RY
1

CAS 4*

74-11-2

04-28-2

41-16-5

69-21-9

72-29-6

97-69-1

96-82-5

EXTRCTD O7/23/86 FILE #
INJECTD 08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

84000

ND

ND

ND

116O80616
UNITS uq/kq

DET LIMIT

2200

4400

4400

2200

2200

4400

4400

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
N\A = not available.
•» = less than 5 times the detection limit.



C O R P O R A T I O N

Page 13 RAS Sacramento REPORT Work Order ft S6-07-Q44
Received: 07/19/86 Results by Sample

! SANPLE ID PCB-7-2 S o i l S A M P L E ft 05 FRACTIONS: A
Date & Time Collected 07/16/86 Category

DRY WF 64 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 14
Received: 07/19/86
SAMPLE ID PCB-7-2 Soil

RAS Sacramento REPORT
Results by Sample

FRACTION 05A TEST CODE

Work Order ft S6-07-044

NAME PCBs in soil

ANALYST
INSTRMT

Date & Time Collected 07/16/86 Category

ORGAN I CS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
RY
1

CAS #

74-11-2

04-28-2

41-16-5

69-21-9

72-29-6

97-69-1

96-82-5

EXTRCTD 07/23/86 FILE #
INvJECTD 08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

28000

ND

ND

ND

116080617
UNITS uq/kq

DET LIMIT

1900

3800

3800

1900

1900

3800

3800

NOTES ANO DEFINITIONS FOR THIS REPORT.
DEI LIMIT = detection limit.
NO = not detected at specified detection limit.
NA = not analyzed.
NS = not spiked.
N\A = not available.
* = less than 5 times the detection limit.



C O R P O R A T I O N

Page 15 RAS Sacramento REPORT Work Order I S6-07-Q44
Received: 07/19/86 Results by Sample

! SAMPLE ID PCIH-2 Soil SAMPLE » 06 FRACTIONS: A
! Date & Time Collected Q7/16/86 Category
<

i DRY MT 55 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 16
Received: 07/19/86
SAMPLE ID PCB-9-2 Soil

HAS Sacramento REPORT
Results by Sample

Work Order ft 56-07-044

FRACTION 06A TEST CODE 8080PB NAME PCBs in soil

ANALYST
INSTRMT

Date & Time Collected 07/16/86 Cateqoru

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

VERIFIED SCM
RY
1

CAS #

74-11-2

04-28-2

41-16-5

69-21-9

72-29-6

97-69-1

96-82-5

EXTRCTD 07/24/86 FILE #
INJECTD 08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

120000

ND

ND

ND

11608O618
UNITS ua/ka

DET LIMIT

7600

15000

15000

7600

7600

15000

15000

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
MS = not spiked.
N\A = not available.
•» = less than 5 times the detection limit.



C O R P O R A T I O N

Page 17
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-Q7-Q44

SAilPLE ID PCB-11-2 Soil SAMPLE I 07 FRACTIONS: A

DRY WI 80 EX PCB 07/21/86

Date & Time Collected 07/16/86 Category

7. moisture date completed



Page 18
Received: 07/19/86

SAMPLE ID PCB-11-2 Soil

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-044

FRACTION OTA TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07/16/86 Category

ANALYST
INSTRJ1T

RY

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/24/86
INJECTD 08/06/86

FILE # 116080619
VERIFIED

UNITS

SCM

uq/kq

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

3800

ND

ND

ND

DET LIMIT

340

680

680

340

340

680

680

NOTES AMD DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
MS = not spiked.
N\A = not available.
* = less than 5 times the detection limit.



C O R P O R A T I O N

Page 19 RAS Sacramento REPORT Work Order I S6-Q7-Q44
Received: 07/19/86 Results by Sample

! SAMPLE I D PCB-13-2 S o i l S A M P L E f t 0 8 FRACTIONS: A !
Date & Time Collected Q7/16/86 Category

DRY WT 80 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 20
Received: 07/19/86
SAHPLE ID PCB-13-2 Soil

HAS Sacramento REPORT
Results by Sample

Work Order ft S6-Q7-Q44

FRACTION Q8A TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07/16/86 Category

ANALYST
INSTRMT 1

RY

CAS *

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/24/86 FILE # 116080620
08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

48000

ND

ND

ND

DET LIMIT

3300

6600

660O

3300

3300

6600

6600

VERIFIED

UNITS

SCM

uq/kq

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
NA = not analyzed.
NS = not spiked.
N\A = not available.
•* = less than 5 times the detection limit.



CORPORATION

Page 21 RAS Sacramento REPORT Work Order ft S6-07-Q44
Received: 07/19/86 Results by Sample

! SAMPLE I D PCB-17-2 S o i l S A M P L E f t 0 9 FRACTIONS: A !
Date & Time Collected Q7/16/86 Category

DRYJT 60 EX PCB 07/21/86
7. moisture date completed



C O R P O R A T I O N

Page 22
Received: 07/19/86
SAMPLE ID PCB-17-2 Soil

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-044

FRACTIONS TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07/16/86 Category

ANALYST
INSTRMT 1

RY

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/24/86
INJECTD 08/06/86

FILE # 116080621
VERIFIED

UNITS

SCM

uq/kq

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

2400

ND

ND

ND

DET LIMIT

170

340

340

170

170

340

340

NOTES ANO DEFINITIONS FOR THIS REPOR'T.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
NA = not analyzed.
MS = not spiked.
N\A = not available.
•* = less than 5 times the detection limit.



C O R P O R A T I O N

Page 23
Received: 07/19/86

HAS Sacramento REPORT
Results by Sample

Work Order It S6-07-044

SAMPLE ID PCB-20-1 Soil SAMPLE * 10 FRACTIONS: A

DRY WT 60 EX PCB 07/21/86

Date & Time Collected 07/16/86 Category

7. moisture date completed



C O R P O R A T I O N

Page 24
Received: 07/19/86
SAHPLE ID PCB-2Q-1 Soil

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-Q44

FRACTION 10A TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07/16/86 Category

ANALYST
INSTRMT 1

RY

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/24/86 FILE # 116080623
08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

37000

ND

ND

ND

DET LIMIT

1700

3400

3400

1700

1700

3400

34OO

VERIFIED

UNITS

SCM

uq/kq

NOTES ANO DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
N\A = not available.
•* = less than 5 times the detection limit.



C O R P O R A T I O N

Page 25
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-Q7-Q44

SAMPLE ID PCB-2-2 Matrix Spike Soil SAMPLE ft 11 FRACTIONS: A
Date & Time Collected 07/16/86 Category

EX PCB



Page 26
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-Q44

SAHPLE ID PCB-2-2 Matrix Spike Soil FRACTION HA TEST CODE 8Q8QPB NAME PCBs in soil
Date & Time Collected 07716/86 Category

ANALYST
INSTRMT

RY

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/23/86
INJECTD 08/06/86

FILE # 116080624
VERIFIED

UNITS

SCM

uq/kg

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11O97-69-1

11096-82-5

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

137.

ND

ND

ND

DET LIMIT

2000

4000

4000

2000

2000

4000

4000

NOTES ANO DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
NA = not analyzed.
MS = not spiked.
N\A = not available.
* = less than 5 times the detection limit.



C O R P O R A T I O N

Page 27 RAS Sacramento REPORT Work Order ft S6-Q7-Q44
Received: 07/19/86 Results by Sample

I SAMPLE lD.PCB-11-2 Duplicate Analus. SAHPLE ft 12 FRACTIONS: A
Date & Time Collected Q7/16/86 Category

EX PCB



Page 28
Received: 07/19/86

RAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-044

SAMPLE ID PCB-11-2 Duplicate Analus. FRACTION 12A TEST CODE 8Q80PB NAME PCBs in soil
Date & Time Collected 07/16/86 Category

ANALYST
INSTRMT 1

RY

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/23/86 FILE # 116080631
08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

ND

ND

6SQOO

ND

ND

ND

DET LIMIT

820

1600

16OO

820

820

1600

1600

VERIFIED

UNITS

SCM

uq/kq

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT » detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
N\A = not available.
•* = less than 5 times the detection limit.



•
_ RADIANC O R P O R / H T O Q M

Page 29 HAS Sacramento REPORT Work Order ft S6-G7-044
Received: 07/19/86 Results by Sample

! SAMPLE ID Reagent Blank SAMPLE » 13 FRACTIONS: A ~~~~
! Date & Time Collected not specified Category
i

I EX PCB



C O R P O R A T I O N

Page 30
Received: 07/19/86
SANPLE ID Reagent Blank

HAS Sacramento REPORT
Results by Sample

Work Order ft S6-07-044

FRACTION 13A TEST CODE 8Q80PB NAME PCBs in soil
Date & Time Collected not specified Category

ANALYST
INSTRMT 1

RY

CAS #

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

ORGANICS ANALYSIS DATA SHEET
PESTICIDES

EXTRCTD 07/23/86 FILE # 116080626
08/06/86

COMPOUND

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

RESULT

ND

NO

ND

ND

ND

ND

ND

DET LIMIT

17

33

33

17

17

33

33

VERIFIED

UNITS

SCM

uq/kq

NOTES AND DEFINITIONS FOR THIS REPORT.
DET LIMIT = detection limit.
NO = not detected at specified detection limit.
MA = not analyzed.
NS = not spiked.
M\A = not available.
* = less than 5 times the detection limit.
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gjj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _Lol _2_

LITHOLOGIC LOG AND CONSTRUCTION
OF DB-1

FRENCH LTD.Client
Project Nama French Ltd.
Project I nnalinn Crosby. Texas
Job No __ 275-14 _ Boring No. DB-1
Logged By _ P. Mann. HydroReoloRist

DRILLING AND
Date Started 7/22/86
Method Rotary Wash

SAMPLING INFORMATION
Date Completed 7/22/86
Total Depth 64.0'

Approved By
Drilled By Gulf Coast Coring - Rosenburn, Texas
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DESCRIPTION

SURFACE ELEVATION

TOPSOIL AND CLAYEY SAND, brown and tan, £111(7)

SILTY SAND TO SAND, fine to coarse grained, brownish tan

below 4.0' wet

below 6.0* dark gray, discolored, odors detected

14.0 to 14.6' dark oily discoloration

SAND, fine to very coarse grained and pebbles (fine gravel), gray

SILTY CLAY, reddish brown and gray, mottled, very firm

CLAYEY SILT, with some very fine grained sand, grayish green, firm

40.0 to 43.1' sllty very fine grained sand with some clay, grayish
green

43.1 to 46.0' silty clay, grayish green and tan, mottled, firm

SILTY CLAY WITH SAND, greenish gray and tan, mottled, very firm

CLAYEY SAND, very fine grained with silt, greenish gray and tan, mottled,
very dense

58.0 to 60.0' silty sand, very fine to fine grained, very dense

(LOG CONTINUED ON PAGE 2 OF 2)
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SAMPLER TYPE BORING METHOD

.IS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
>T - PRESSED SHELBY TUBE RC - HOCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
FRENCH LTD.Client

Project Mama French Ltd.
Project i ni-aiinn Crosby. Texas
job No 275-14 Boring No. DB-1

Sheet 2 ot 2

CONTINUATION OF DB-1
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D E S C R I P T I O N

SILTY CLAY, reddish brown and gray, mottled, massive, very firm

BORING COMPLETED TO 64.0' DEPTH; BOREHOLE WAS GEOPHYSICALLY LOGGED, THEN
SEALED WITH CEMENT-BENTONITE GROUT
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L_ of

LITHOLOGIC LOG OF DB-2

FRENCH LTD.Client
Project Mamn French Ltd.
Project Inraiinn Crosby, Texas
Job No 275-14 Boring No. DB-2
Logged By P. Mann. Hvdroaeologist
Approved By
Drilled By Gulf Coast Coring - Rosenburg. Texas

DRILLING AND
Date Started 7/22/86
Method Rotary Wash

SAMPLING INFORMATION
Dale Completed 7/22/86
Total Depth 52.0'
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DESCRIPTION

SURFACE ELEVATION

TOPSOIL AND SILTY CLAY, brovm and gray, mottled

SAND, medium to very coarse grained, brown, loose, moist

below 4.0' wet

below 8.0' more grayish color

SILTY SAND TO SAND, very fine to coarse grained, gray to tan

12.0 to 12.3' with dark gray oily stains

14.0 to 14.2' pebbles (fine gravel)

16.5 to 17.3* some clay lenses with dark oily discoloration

24.0 to 26.0* grades to a very coarse sand with some pebbles (fine
gravel)

28.0 to 30.0' no recovery; sand or gravel (?)

SILTY CLAY, reddish brown, firm

below 32.0' with pebbles, well rounded

SANDY SILT TO SILTY SAND, fine grained, gray and tan to greenish gray
and tan, mottled

SILTY SAND TO SAND, very fine to medium grained, greenish gray and tan,
mottled, moderately loose, moist to wet

SILTY CLAY, reddlah brown, very firm

BORING TERMINATED AT 52.0 FEET; BOREHOLE WAS GEOPHYSICALLY LOGGED,

THEN SEALED WITH CEMENT BENTONITE GROUT.
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ of J_

LITHOLOGIC LOG OF DB-3

niioni FRENCH LTD.
Prnjnrl Namo French Ltd.
Pmjflr-t 1 nr.alinn Crosby. Texas
.lob No 275-14 Boring No. DB-3
1 nggnrl Hy P. Mann, HydroReoloRist
Apprnuflri Ry
Drillnri Ry Gulf Coast Coring - Rosenbure. Texas

DRILLING AND SAMPLING INFORMATION
Date Started 7/23/86 Date
Method Rotary Wash Total

Completed 7 /23 /86
Depth 50.0'
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DESCRIPTION

SURFACE ELEVATION

TOPSOIL AND SILTY CLAY WITH SAND, dark brown and gray and tan, mottled,
moderately firm

SAND, fine to coarse grained, gray, loose, wet

8.0 to 10.0' dark discoloration, light odor detected

below 14.0' odors detected

22.0 to 26.0' with pebbles (fine gravel)

28.0 to 28.6' pebbles (fine gravel) underlain by 0.2' of allty clay

SILTY SAND, very fine grained to sandy silt with some thin clay laminae-
greenish gray, soft

38.0 to 38.55' mottled, greenish gray and tan

SILTY CLAY, reddish brown, mottled, massive, very firm

BORING TERMINATED AT 50.0 FEET; BOREHOLE WAS GEOPHYSICALLY LOGGED,
THEN SEALED WITH CEMENT BENTONITE GROUT,
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASINO
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ ol J_

LITHOLOGIC LOG OF DB-4

FRENCH LTD.Client
Project Name French Ltd.
Project I nr .at inn Crosby. Texas .
Job No 275-14 Boring No. DB-4
Logged By P. Mann. Hydroeeoloelst
Approved By
Dri l led By Gulf Coast Coring - RoscnburR, Texas

DRILLING AND
Date Started 7/23/86
Method Rotary Wash

SAMPLING INFORMATION
Date Completed 7/23/86
Total Depth 58.0'
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DESCRIPTION

SURFACE ELEVATION

TOPSOIL, SANDY CLAY AND SAND (FILL?), dark brown, odor detected

SILTY SAND TO SAND, fine to coarse grained, dark brown, discolored, odor
detected, moist

SILTY SAND TO SAND, fine to coarse grained, gray, wet

SILTY CLAY, reddish brown and gray, mottled, massive, moderately soft to
moderately firm

SILTY SAND TO SAND, very fine to fine grained, gray to greenish gray.
soft

46.5 to 46.9* silty sand, very fine to medium grained

50.4 to 51.4' silty clay or clayey silt

SILTY CLAY, reddish brown and tan, mottled, very firm

BORING TERMINATED AT 58.0 FEET; BOREHOLE WAS GEOPHYSICALLY LOGGED,
THEN SEALED WITH CEMENT BENTONITE GROUT.
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SAMPLER TYPE BORINO METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASINO
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



IIfI RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _1_ of

LITHOLOGIC LOG OF DB-5

FRENCH LTD.Client
Project N a m n French Ltd.
Project I nnalinn Crosby. Texas
Job No 275-14 Boring No. DB-5
Logged By P. Mann. Hydrogeologisc

DRILLING AND
Date Started 7/24/86
Method Rotary Wash

SAMPLING INFORMATION
Date Completed 7/25/86
Total Depth 60.0'

Approved By.
Drilled By Gulf Coast Coring - Rosenburg, Texas
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DESCRIPTION

SURFACE ELEVATION

SANDY CLAY AND CLAYEY SAND (FILL?), dark gray, odors detected, very stiff

below 4.0* very dark gray, discolored ;

i

SANDY CLAY (FILL?), dark gray

SAND, fine to coarse grained (fill?), gray to dark gray, discolored, very
strong odors detected

SILTY SAND TO SAND, fine to coarse grained, gray, wet

20.0 to 20.45' very coarse sand with pebbles (fine gravel)

22.0 to 24.0' very coarse sand with pebbles

Note: Upon reaching 26.0' depth, a cable on the rig broke. Returned
to operation on 7/25/86 at which time the 24-26 was resampled (?). At
38-40 depth Interval it was determined that the Intervals were miscounted

SILTY CLAY, reddish brown and tan, mottled, massive, moderately firm to
firm

* These are the correct intervals from which these samples were
collected for chemical analysis. Prior to correction, these
Intervals were identified as being 26-28 and 32-34 because of a
logging error

SANDY SILT TO SILTY SAND, fine grained, greenish gray, dense

below 46.0' clayey silt with some fine grained sand

below 55.6' nilty sand

SILTY CLAY, reddish brown and tan, mottled, massive, very firm

BORING TERMINATED AT 60.0 FEET; BOREHOLE WAS GEOPHYSICALLY LOGGED.
THEN SEALED WITH CEMENT BENTONITE GROUT.
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

: BORING METHOD
HSA - HOLLOW STEM AUGERS DC
CFA - CONTINUOUS FLIGHT AUGERS MD

- DRIVING CASING
- MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L ol J_

LITHOLOGIC LOG OF DB-6

Client FRENCH LTD.
Project Namn French Ltd.
Project I oratinn Crosby. Texas
Job No 275-14 Boring No. DB-6
Logged By P. Mann. HydrogeoloRlst
Approved By
Drilled By Gulf Coast Coring - Rosenburg, Texas

DRILLING AND SAMPLING INFORMATION
Dale Completed 7/24/86
Total Depth

Date Started 7/24/86
Method Rotary Wash 54.0'
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DESCRIPTION

SURFACE ELEVATION

SANDY CLAY TO SILTY CLAY (FILL?), brown, very firm

CLAYEY SAND. SANDY CLAY (FILL?), dark gray to black, discolored odors
detected
10.0 to 12.0' well compacted; chemically cemented

14.0 to 15.0' oily discoloration

SAND, medium to coarse grained, gray, wet

20.0 to 20.2' very coarse sand with pebbles (fine gravel)

below 24.0' very coarse sand with pebbles (fine gravel)

SILTY CLAY, reddish brown and tan, mottled, massive, moderately firm to
firm

31.0 to 33.0' with some fine grained sand

SILTY SAND TO SAND, very fine grained, greenish gray to gray and tan,
mottled, loose to dense

40.0 to 41.7' clayey silt, greenish gray and tan

SILTY CLAY, reddish brown and tan, mottled, very firm, with alickensides

BORING TERMINATED AT 54.0 FEET; BOREHOLE WAS CEOPHYSICALLY LOGGED,
THEN SEALED WITH CEMENT BENTONITE GROUT.
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



/I// RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet A. ol 1

LITHOLOGIC LOG AND CONSTRUCTION
OF DB-7

Client FRENCH. LTD.
Project Ma ma French. Ltd.
Project Location Crosby. Texas
Job No 275-14 Boring No. PB-7
Logged By P. Mann, HydroReologlst
Approved By —
Dri l led By Gulf Coast Coring - Rosenburg, Texas

DRILLING AND
Date Star ted 7/18/86
Method Rotary Wash

SAMPLING INFORMATION
Date Completed 7/19/86
Total Depth 58.0'
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DESCRIPTION

SURCACE ELEVATION

SILTY SAND (FILL?), gray and black; odor detected

SILTY CLAY, gray, massive, moderately firm

SILTY SAND, ranging from fine to coarse grained, gray, poorly sorted,

saturated below 12.0'

18.0' to 22.0' very dark gray, discolored alley sand

SILTY CLAY, reddish brown and gray, mottled, massive, very firm

below 35.6' Increasingly sandy, fine grained with grennlsh gray color

CLAYEY SAND WITH SILT, very fine grained, greenish gray, moist

SILTY TO SANDY CLAY, gray, brown and reddish brown, mottled, massive,
very firm

CLAYEY SAND, very fine to fine grained, gray and brown, mottled, dense,
moist

below 52.0' reddish brown color observed

CLAY TO SILTY CLAY, reddish brown and gray, mottled, massive, very firm

BORING COMPLETED AT 58.0 FEET; BOREHOLE WAS GEOPHYSICALLY LOGGED,
THEN SEALED WITH CEMENT BENTONITE GROUT.
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUOERS DC - DRIVING CASINO
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet i_ ol O_

LITHOLOGIC LOG AND CONSTRUCTION
OF DB-8

FRENCH. LTD.Client
Project Name French. Ltd.
Project Loca t ion Crosby. Texas
Job No 275-14 Boring No. DB-8
Logged By P. Mann. HydrogeoloRist
Approved By
Dri l led By Gulf Coast Coring - Rosenburg. Texas

DRILLING AND
Date Started 7/20/86
Method Rotary Wash

SAMPLING INFORMATION
Date Completed 7/20/86
Total Depth 56.0'
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DESCRIPTION

SURFACE ELEVATION

SILTY CLAY, brown and black, discolored, oily

SAND, fine to medium grained, dark gray to gray, wet

18.0 to 18.4' sandy silt, gray

below 20.0' fine to coarse sand, dark gray color, odor detected

SILTY CLAY, reddish brown and gray, mottled, very firm

CLAY, SILT AND VERY FINE GRAINED SAND, reddish brown and gray, mottled,
gray and tan below 36.0'

40.8 to 41.35' clayey silt, gray and tan, mottled

SILTY CLAY, reddish brown and gray, mottled, massive, very firm

BORING COMPLETED TO 56.0' DEPTH; THEN SEALED WITH CEMENT-BENTONITE GROUT
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ST
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ST
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E

R
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0.9

1.6

0.7

0.6

0.5

1.1

1.5

1.1

0.5

1.2

0.9

1.2

1.3

1.1

1.65

1.0
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0.6
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1.3
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jfjj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF DB-9

r.liont FRENCH. LTD. DRILLING AND SAMPLING I N F O R M A T I O N
Project
Project
Job No
Logged
Approv
Dri l led

i£tr m
£"•
0 Z

5 —

10 --"

15 —

5

20 —

-

25 —

-

~

-

35 —

-

40 ~

^
45 —

3
_

-

-

55 —

L. 60 ~

Name French. Ltd. Date S tar ted 7/21/86
Locat ion Crosby, Texas ' Method Rotary Wash

275-14 Boring No. DB-9
fiy P. Mann. Hvdrogeologist

art Hy

D E S C R I P T I O N

S U R F A C E E L E V A T I O N

TOPSOIL AND SILTY SAND, reddish brown to dark gray, f l l l (?)

CLAYEY SAND, dark gray, discolored, fil l(?)

SAND, fine to coarse grained, gray, wet

18.0 to 20.0' with pebbles

20.0 to 22.0' odor detected; put on respirator

22.0 to 26.0' with pebbles

PEBBLES (FINE GRAVEL) WITH SOME SAND

SILTY SAND, fine grained, with clay, grayish green to greenish gray, dense

-below 46.0' dark brown oily color

SILTY CLAY, reddish brown and gray, mottled, massive, very firm

BORING COMPLETED TO 56.0' DEPTH; THEN SEALED WITH CEMENT BENTONITE GROUT

S T R A V U M
E L E V A T I O N

IN FEET

2.0

4.0

28.0

32.4

48. .0

56.0

S
A

M
P

L
E

 
N

O
.

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

Date (
Total

S
A

M
P

L
E 

T
Y

P
E

ST

ST

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

ST

ST

ST

^omplel
Deoth

ed 7/21/86
56.0'

R
E

C
O

V
E

R
Y

1.25

1.3

.75

.70

1.40

.90

.75

.75

.65

.75

.5

.65

1.0

.80

.50

.80

1.25

.50

1.0

.85

.80

.85

.30

.9

1.5

1.45

1.55

.90

G
R

A
P

H
IC

 
L

O
G

"EI
o

:

z

<>
O

4

t

< 1

« 1

< 1

3

1

3

3

2

25

26

10

30

35

< 1

000

40

1

1

1

SA
M
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H
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N
A
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S
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SAMPLER TYPE BORING METHOD
;S - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J^ ol 1

LITHOLOGIC LOG AND CONSTRUCTION
OF DB-10

FRENCH LTD.Client
Project Nama French Ltd.
Project Location Crosby. Texas
Job No.. 275-14 Boring No. DB-10

DRILLING AND
Date Star ted 7/21/86
Method Rotary Wa»h

SAMPLING INFORMATION
Date Completed 7/21/B6
Total Depth 58.0'

P. Mann. HvdrogeoloelstLogged By
Approved By
Drilled By Gulf Coast Coring - Bnaenbure. Texas

r£
Sr w&"•
o z

o

5 —

15 —

-

_

25 ~

-

-

35 —

-

-

I

45 —

jj

;

-

55~E

^
- t,n —

DESCRIPTION

SURFACE ELEVATION

CLAYEY SILT AND SAND, dark gray and brown

SAND, FINE TO COABSE GRAINED, dark gray, discolored, moist

below 8.0* wet

10.0 to 16.0' strong odor detected

below 16.0* grayish green color

18.0* some clay and silt lenses

SAND AND PEBBLES (fine gravel)

•\SILTY CLAY, reddish brown, massive, firm r
SILTY SAND, very fine to fine grained, gray and tan

34.0 to 36.0' dense very fine grained sand, tan

SILTY CLAY, gray and tan, massive, very firm

CLAYEY SAND, fine grained, reddish brown and gray, mottled

SILTY CLAY, reddish brown and gray, mottled, firm

BORING COMPLETED TO 58.0' DEPTH; BOREHOLE WAS GEOPHYSICALLY LOGGED, THEN
SEALED WITH CEMENT BENTONITE GROUT

STRATUM
ELEVATION

IN FE(=T

24.0

28.0
2K.b

42.1

54.0

58.0

S
A

M
P

L
E 

N
O

.

0-2

2-4

4-6

6-8

8-10

10-1

12-14

14-16

16-18
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22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

50-52

52-54

54-56

56-58
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ST
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R
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V
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R
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1.3

1.0

1.2
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.9

.6

.4
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.4

1.2

.8
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1.5

1.6

1.2

1.5
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1.5

1.4
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< 1
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6

1

1
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3
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC • DRIVING CASINO
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Appendix 6

Dike Soil PNA Analytical Reports

RESOURCE ENGINEERING



C f O TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports • .

''. N01S8 fteSOURCE EtettJEEfiiNG : FfES27§i4 ^B-i -30-32 860722 Ot30 ..;L

ETC Sample No. :. . ;:• .Company . : ' ..' : ,.'•:• Facility ::>>. Sample PoiVit ; Date : Tir^: Hours

Compound

IB Acenaphthene
26 Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzo
68 Benzo
7B Benzo
8B Benzo
9B 'Benzo

aianthracene
a ipyrene
b) f luoranthene
ghljperylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bisi2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
208 1 . 2-Dichlorobenzene
218 1 ,3-Dichlorofaenzene
22B !.4-Oi
23B 3,3' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrarine
31B Fluoranthene
328 Fluorene

Results

Sample
Concert.

ug/kg

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND
ND

;- HDL
ug/kg

72
130

72
1700
300
95

380
160
130
200
220
220
380

72
380

72
160
95

380
72
72

!70
630
380
380
380
220

72
380
380

84
72

QC Replicate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concen.
Added

: ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

'/,
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMFNTAL
C I U TESTINQ and CERTIFICATION '

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

••.,/•.••:.. Chain of Custody Data Required for ETC Data Management Summary Reports

N0 158 ^RESOURCE ENGiNEERING RES27514 SDB-1-30-32 860722 0130

ETC Sample No. •:.'-.;• • Compjny . . : / °: • Facility • Simple Point 0»t« liiiie' Hours

NPDES "'. Compound
Number .':

33B Hexachlorobenrene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod ,2, 3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B'N-Nitrosodimethylamine
428 N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

Results

Sample
Concen ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'• • ':'• :MDU '
ug/kg

72
34

380
61

180
84
61
72

380
380

72
210

72
72

QC ,?epllcate

First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg,

ND
ND
ND
ND
ND

60.1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
-
.
.
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
'Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
Recov

96
87
-

76

89
88
89

96
88
98
89
87



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR2O)

cnaln of custody Data ReqiH'*d for ETC Data Management Summary Reports

NO 1 58 RESOURCE ENGINEERING RES27514 SOB- 1-30-32 86072 0130 0
K J apscd

ETC Sampl« Ma. co<M>»<>y F«ellttv sample Pol«T o«t« rime M«ur»

Compound

VOLATILE FRACTION (GC/MS)

Toluenc-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terph«nyl-D14

PESTICIDE/PCS FRACTION (GC)

Dibutylchlorendate

•
••

rt fM C«mr«t liMitc

Mri»of|i Itnit* Only

Amount
addedu§

-

-

-

.

-

-

50

50

50

-

7~ Recovery

-

-

-

-

-

-

87

83

113

-

Control Limit s .

Lower

81

74

70

24

25

19

23

3G

18

20..

Upper

117

121

121

113

121

122

120

H5

137

ISO-

~.
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i-e

TnbLt :•': METHOD

GC-'MS lupine Data - Dec a f 1 >jo r o t r : phen y 1 phosc i ne CDFlHP'j ior base -
Ana 1 ys i s

S R e l a t i v e Abjndar.ee
Ion ttbyn cane e Base

'Ne.j t r a 1

68
?-i.i-60"t of rri3£. .;. I'̂ o
Less than 2"i of mass 69
(.reference o n J v )
Less than 2H of mass 6V
4 0-6 US' of ms;. 5 i1-"1"

0.

41 .
\'l? Less tr.an IS of m.ass 1V8
ivy
199
2>'£
365
441

442
443

Base peaK.. 100S re
5-9% of mass 198
10-309* of mass 19b
Greater than IS of
0-100?i of mass 44?
Greater than 40 H o
l-"'-23S of mass 4«u2

1 a t i '--e abundance

mass 198

f mass 198

1 0 0 .
6.
22.
2.
12.
84.

It.

UU

24
21
/4
00
42
04
02
57
94
28

0.
.̂i, _

41 .
,

1 0 U .
6.
22.

.-ii. .
77.
84.

19.

UU
fiu

21
/4

ti U

42
L)a

02
21
V4

1~

Ok
Ok

Ok

Uk
Ok
Oi-
Ok
Ok

Ok
Ok
Ok

I n j e c t i o n uate: Oa-'Oi'/bc Mnaiyst:
Injection T : me : 1^?:34 Processor

K'un (HO : >G'ĉ .'I'i OC batch:
Soectrun No: 1731? Samoles:

IZ52 -H153



fT/CM
* ENVIRONMENTAL
+ TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number.

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 156 RESOURCE ENGINEERING RES27514 SOB- 1-34 -36 860722 0135

ErC Sample No. Company Facility Sample Point Date Tine Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzo
8B Benzo
9B Benzol

alanthracene
alpyrene
bit luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bisl2-Chloroethyl) ether
12B bisi 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorcbenzene
21B 1 3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Resul ts

Sample
Concen .•
: ug/kg

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

839
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

;: HDL
ug/kg

75
140
75

1700
310
99

400
160
140
210
230
230
400

75
400

75
170
99

400
75
75

170
650
400
400
400
230

75
400
400

87
75

OC Replicate.

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

•.Second'
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

: Blank
y:i Data
i: ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

. ND
ND
ND

Concen .
.Added
ug/kfl

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
C
0
0
0
0
0
0
0
0
0
0

•:,X
Recov

-
-
-
-
-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
us/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
~~ C 1 O TESYtNO ano1 CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 1 56;; • RESOURCE ENGINEERING RES27514 SOB- 1 -34 -36 860722 0 1 35
. • . : . . . ' . • • EJapject

£TC Sample No. . Company . FaciHty Samp]» Point Date Time Hours

NPDES : Compound \ y F;
Number - • . ' '• ; • . . • . . .• ;• ,-. ...;^:"^.

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2,3-c,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B'N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamlne
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

• INWIM variikK *• io mo-ltaafnioin *ip*ti unrig.

• Meov«ry ncrnoMy variable ttflif* t«1«ftlif»«« Mlliovelo*?.

Results

Sample
Concen. :

ug/kg

ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

: MDL
ug/kg

75
36

400
63

190
87
63
75

400
400

75
210

75
75

OC Repl icate

First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND

60.1
246

ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

__

.
-
-
-
.
-

'

-
_
-

OC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

"f,
Recov

96
87
-

76

89
88
89

96
88
98
89
87



ENVIRONMENT AL
TESTING and CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of custody Data Required for ETC Data Management Summary Reports

N0156 RESOURCE ENGINEERING RES27514 SDB-t -34-36 86072 0135 0

fTc Sam»l« Mo. Com»a«y r«rii1ty •-,«nn>i» Point Ottc Tl/« Hr>ur»

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzerss-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

"H*Mla*r limtt Onlv

Amo u n t
added
"9

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

-

-

-

98

79

104

-

Con! rol Limi t s .

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

1 17

121

121

1 13

121

122

120

1 15

137

150-

•-
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Less
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mass

of mass 69
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196
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50
U

53

41

. 00
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. 24

.21

5 U .
0.

53 .
.

41 .
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00 .
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4$
21
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at i .̂'e abundance

of mass 19e
than

of mas
than
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IS of
S 443

4 OS of
S 4 4 2

mass 198

mess lv fcf

100
6
22
2
12
64
le.

. CO

.42

. 04
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.57

. 94

.28

100.
6.
2^.
2 .
77.
84.

19.

CO
42
04
02
21
V4

17
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Ok
Ok
Ok
Ok

Ok

Ok
Ok
Ok
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ENVIRONMENTAL
CIV* TESTING ana CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOT60 RESOURCE ENGINEERING RES2 75 J 4 SDB- 1-42-44 860722 0230
Elapsed

ETC Sample No. ' - . -Company . Ficjlity Sample Point D»t» . time Hiurs

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
58 Benzo(a)anthracene
68 Benzo
7B Benzo
8B Benzo
9B Benzol

ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis(2-Chloroethoxy)methane
118 bis(2-Chloroethyl) ether
12B bis! 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Cnloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a,h)anthracene
208 ! ,2-Dichlorobenzene
21B 1 .3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
238 3.3' -Dichlorobenzidine
24B Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
288 2.6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 .2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
110
62

1400
250

81
320
130
110
170
180
180
320
62

320
62

140
81

320
62
62

140
540
320
320
320
180
62

320
320

71
62

OC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

458
ND
ND
ND
ND

' ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

'/,
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

7,
Recov

94
96

100
0.

101
100
105

-
90
93
88
70

105
99

101
93
99
91

-
88
88
39
88

104
99

113
105
94

103
102
109
98



r̂ FS* ENVIRONMENTAL
Eft* TESTING and CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 1 60 :. RESOURCE ENGINEERING RES27514 SDB-1 -42-44 860722 0230
. El»p««t

ETC Sample No. Company facility Samp]* Point Da'* Time Hours

NPOES Compound . .. • ••.
Number ••:,. . .

33B Hexachlorobenzene
34B Mexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

• Ktcovtrv norNnllv voriobl* utin) «ttobl»t**d NtthodOlOfy.

Result s

Sample
Concen .

ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MDL
ug/kg

62
29

320
52

150
71
52
62

320
320
62

180
62
62

QC Repl icate

First
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Second.
ug/kg

NO
NO

- NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO

QC Blank and Spiked Blank

Blank
Data .
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%

Recov

.
-
.-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Concen .
Added
ug/kg

3290
3290

0
3290

0
3290
3290
3290

0
3290
3290
3290
3290
3290

%
Recow

101
•93

90

93
95
90

90
111
103
113
93



ETC ENVIRONMENTAL
TESTING antt CERTIFICATION

AUG 1. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

cnaln of custody mtA RaqviffM for ETC Data Man&0«mftm summary i

NO 160 RESOURCE SNGlNEtRING RES27SU o

6tc $•*&!« ffe- caa*wy FKlHty sample Pelftt 6m tint:: Hours.

Cum OH nilVvwi^r V 1 1f II

VOLATILE FRACTION

Toluene-08

p-Bronof luorobenzene

1 ,2-Diehloroethane-D4

ACID FRACTION

Phenol -05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fluorobiph«nyl

T*rphenyl-DU

•"•«-—™-

AftWdnt
aggcd

-

-

-

-

-

-

50

50

50

X Recovery

-

-

-

-

-

-

84

86

100

•

Control Limit* *;

•»•««*•*.•;„ • : - .

50

50

50

20

20

10

20

20

20

/-.-«:. u»«r

160

160

160

140

140

140

140

140

150
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FTVCM
»% £NVIRONMENTAL
*r TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N0157 RESOURCE ENGINEERING RES27514 SDB-1 -46-48 860722 0240

ETC Sample No. . '. Company . • . ..: •• Facility Sample Point D«t« •:• Ttoe Hours

Compound':- . . • • • • J; .-.. ;•'

IB Acenaphthene
2B Acenaphthylene
36 Anthracene
48 Benzidine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B' Benzo

alanthracene
a ipyrene
b)f luoranthene
ghl)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bisi 2-Chloroethyl) ether
12B blsi 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
208 ! ,2-Dichlorobenzene
218 1 .3-Oichlorobenzene
228 1 ,4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2.4-Dinitrotoluene
288 2.6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
31B Fluoranthene
328 Fluorene

. Results

Sample
Concen .

ug/kg

NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND

634
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Hbt
ug/kg

75
140

75
1700
310
99

400
160
140
210
230
230
400

75
400

75
170
99

400
75
75

170
650
400
400
400
230

75
400
400

87
75

OC Replicate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

,.•:*
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat r i x Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

•/,
Recov

92
89
93

7,
91
89
79

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
: CIO TESTING'-and CERTIFICATION .- :

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUf RAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

... Chain of Custody Data Required for ETC Data Management Summary Reports

N0 1 $7 ^RESOURCE ENGINEERING • RES27514 SDB-1-46-48 860722 0240
• • . : - ; -ii. • ' ' . . , ' • ' . . ' . .-•. ' • Elapsed

ETC Sample No. • ... Company • . Facility Sample Point Dat* Time Hours

NPDES Compound :
Number ; . .• "':' .".• '••'!.'•

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B IndenoM ,2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B TM-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
-.68 1 .2.4-Trichlorobenzene

Resul ts

. Sample
..Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i*t :' •
ug/kg

75
36

400
63

190
87
63
75

400
400

75
210

75
75

QC Repl icate

• First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

' ND
.ND
ND
ND
ND

60.1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
: Data

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

K
Recov

_
-
-
-
-
-
-
.
-
-
-
-
.

QC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
Recov

96
87

- -
76
-

89
88
89

96
88
98
89
87



ETC ENVIRONMENTAL
TESTING »nd CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of Custody Data Required for Etc Data Management Summary Reports

N0157 RESOURCE ENGINEERING RES27514 SDB-l-46-48 86072 0240 0

ETC Sample Ha. Company rac l l t iy S«*ol« PASnt O«T« Tt/nt Hour*

AUG 5. 1986

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Olbutylchlorendate

t Iff CM e«*lr*l t*n«*«

•• ••*•••'* llMIt* »l*v

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

7. Recovery

-

-

-

-

-

-

93

78

93

-

Cont rol Limit s .

Lower

81

74

70

24

25

19

23

3G

18

20»

Upper

117

121

121

113

121

122

120

115

137

150..
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f*TVCM
f% ENVIRONMENTAL
* TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N01S5 RESOURCE e*telNEER life . RES27S1 4 SOB- 1-58-60 860722 0310

ETC Sample No, - Company . : . Facility . ; Sample Point Date '. Tioie Hours

Compound

IB Acenaphthene
26 Acenaphthylene
3B Anthracene
4B Benridine
SB Benzo
6B Benzo
7B Benzoi
SB Benzo
9B 'Benzol

alanthracene
ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

168 2-Cnloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
208 i .2-Dichlorobenzene
21B 1 .3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3 -Dichlorobenzidine
24B Dlethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Oi-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen ,

ug/kg

NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
NO
NO
ND
ND
ND
NO
ND
ND
NO
ND

BMDL
ND
ND
ND
ND
ND
ND

:•:- HDL .:;;':
ug/kg

76
140

76
1700
310
99

400
160
140
210
230
230
400

76
400

76
170
99

400
76
76

170
660
400
400
400
230

76
400
400

87
76

QC Replicate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concent
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
.
.
_
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rix Spike

Unsplked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

7,
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



C f Vx TESTING and CERTIFICATION

• - - ' • • ' ' : " / : . " AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

:',,. Chain of Custody Data Required for ETC Data Management Summary Reports

: -m i & ;i RESOURCE ENGJfie&ft ING RES27514 sOB-i-ss-ep 860722 osro
ETC Simple 'Hi'.- '.'•. ' Company . . . : Facility '. Sample Point 0»i» . Time Hours

NPDES • • Compound ' ? : ¥ / > >
Number • • • . . . ' • . ; . - ' ' v ;: '':v.

:• : . :••:• .• '••

33B Hexachlorobenzene .
348 Hexachlorobutadiene

_35B_Hexachlorocyclopentadiene .
-368 Hexachloroethane
37B Indeno(l ,2,3-c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4 1 B 'N-Ni t rosodimethylamine
A2B N-Nitrosodi-n-propylamine
438 N-Nltrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenrene

• >«»«!» i vorieAlt 4u« to Hofi-No*M> ĉfMi» •*«!• nttriM.

Resul ts ..

Sample
Conccn .

ug/kg

NO
ND

. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND •

MDL.
ug/kg

76
36

400
64

190
87
64
76

400
400

76
210

76
76

OC Replicate

First
ug/kg.

,ND
. -ND -i

.̂;_-NDZ-
ND
ND ;
ND

-•- 254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

: ND
ND;

.̂ , :ND3I
ND
ND

60.1
246

ND
ND
ND
ND
ND
ND
ND

•

OC Blank and Spiked Blank

Blank
Data
ug/kg

- ND
ND

:: ND:-
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

•

Concen.
Added
ug/k»

0
0^

^ :: 0-
0
0
0

-o-
0
0
0
0
0
0
0

X
Recov

_ V-

. - "
_•: - .-'.- -

-

-

-
- -.- _ . .

.

-

-

-

-

-

-

OC Mat rix Spike

Unspiked
Sample
Ufl/kg

: ND :
- • - • • N D
.I.1 ; -ND-

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

:.o:
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

X
Recov

96
87
-

76
.

89
88
89
-

96
88
98
89
87



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

cnain of custody Data Required for ETC Data Management Summary Reports

NO155 RESOURCE ENGINEERING RES27514 SOB-1-58-60 86072 0310 0
P l*n«

ETC Samel* N6. ComMiny p»t* Tim*

AUG 5. 1986

Compound

VOLATILE FRACTION (GC/MS)

Toluenc-D8

p-Bromof luorobenzene

1 ,2-Oichloroethane-04

ACID FRACTION (GC/MS)

Phcnol-05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fiuorobiphenyi

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• It CM emro' lUtt»

Amo u n t

-

-

-

-

-

-

50

50

50

-

7. Recovery

-

-

-

-

-

-

95

92

96

-

Cont rol Limi t s >

Lower

81

74

70

24

25

19

23

30

18

20«

Upper

117

121

121

113

121

122

120

115

137

150»
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?* R e l a t i v e Abundance
ion Abundance Base Appropriate

t r a 1

5 1
6S
6V
>'0

1 2 7
197
iva
199
2>'5
365
441

442
443

1 \

3 0 - 6 .'.'! "» OT ma a s i'^b
Less than 2?* of mass 69
I r e f e r e n c e only)
Less than 2 SI of mass 6V
40-6 ' J S O *•' nn 3 ?• f • i ° t-
Less tnen .IS of mass IV 8
ciase pea* . 100S r e l a t i v e
5-9S of mass 198

, 10-30* of mass 19«
' Greater than IS of mass
OfrlpOS of mass 443

i Greater than 4 OS of mess
1'7-2?!S. o* mass 442

' i
iji lnie.-tion Date: OB/02

Injection lime: 15:34
H'un No : > Uy 5 '

V i i . Spec t run No:, 1T35

r-U
0

4'i

abundance 100
6

22
196 2

: 1 2
193 84

It.

''tit Ana l vs t : *
Processor:

i ' Q'l Batch:
i Samp 1 es : J-

. 00

. 24
•-. i

. -'4

. 00

.42

.04

. 02

.5?

.94

. 2ti

'̂Lti-.̂ CjicM
~̂ H tW*
8̂s3f̂

•Omt-fJC

0
53

4'J

100
6
22
2
77
84

IV

*

.«d̂
r '
M52

. 00

. 05

.45

. 2 1

. ̂4

. 00

. 42

. OA

.02

.21

. V4

. 17

s'

^

*S

i M°'-

Ok
Ok
Ok
Ok
01-
Ok

Ok
OP
Ok
Ok

o
Ok
Ok
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ENVIRONMENTAL
CfU TESTING and CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

,:.., Chain of Custody Data Required for ETC Data Management Summary Reports

Noi59; RESOURCE ENGINEERING RES27su SOB- 1-62-64 860722 0325
ETC Sample ti), Company Facility Sffnple Point Oar* Time Hii/rs

Compound . . .

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzofa
6B Benzol a
7B Benzol b.
8B Benzol g
9B Benzo(k

10B bis(2-C

anthracene
pyrene
f luoranthene

ii)perylene
f luoranthene

iloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 . 3-Dichlorobenzene
22B ! ,4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinltrotoluene
288 2.6-Oinitrotoluene
298 Di-n-octyl phthalate
30B 1 . 2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Resul ts

Sample
Concert .

ug/kg

ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
110
62

1400
250

82
330
130
110
170
190
190
330
62

330
62

140
82

330
62
62

140
540
330
330
330

. 190
62

330
330

72
62

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41 .2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

458
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

7,
Recov

94
96

100
0»

101
100
105

-
90
93
88
70

105
99

101
93
99
91

-
88
88
89
88

104
99

113
105
94

103
102
109
98



ENVIRONMENTAL
C 1 V* TESTING and CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cham of Custody Data Required for ETC Data Management Summary Reports -

- . N0 159 ^RESOURCE ENGINEERING RES27514 . SOB- 1 -62-64 860722 0325

•' " " -. . - . ETC Sample lUti. Company Facility 3mp]» Point 0«»» Tinw Hours

NPDES Compound
Number
„ , , . . - ? - . , , - . . ., *.f . . - . ' : .- . ' :;-. • J

338 Hexachlorobenzene
34B Hexachlorobutadiene

~35B~'HeVa~chlV>~r~6cy'c'lo'pentadiene
36B~Hexachlo roe thane

.378 Indeno"(1.2, 3-c.d)pyrene.
:38B Isobhorone .
-39B •• Naphthalene
"40B Nitrobenzene
41 B N-Nitrosbdimethylantine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
468 1 .2.4-Trichlorobenzene

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
29

330
52

150
72
52
62

330
330
62

180
62
62

OC Repl icate

First
ug/kg

ND
ND
ND
ND

. ND
'.NO
,VND..

ND"
ND
ND
ND
ND
ND
ND

Second
MJg/kg ,„

-; ND"
ND
ND
NO
ND ,

. ND._
ND f̂-
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data

--. ug/kg.

ND
ND
ND
ND

-ND-T
__NDi

• - iND"
- :ND

ND
ND
ND
ND
ND
ND

Concen .
Added

-• ug/kg

0
0
0
0
0

_ o
r '"~ Q:

0
0
0
0
0
0
0

7.
Recov

• • ^ • -*
--
- .
- -

' ' - - ;
•. - ' -

-
.
-
-
-
-
-

OC Mat rix Spike

Unspiked
Sample

- ug/kg

ND
ND ^
ND
ND "

.:, -.NO-.
.- ND- .

- -- ND
" ND

ND
ND
ND
ND
ND
ND

Concen .
Added

r - - : ug/kg

; 3290 I
3290

0
— 3290

0 -
. - 3290 .-

3290
3290

0
3290
3290
3290
3290
3290

%
Recov

101
93

- .
90

93
* 95

90
-

90
1 1 1
103
113
93

1
I



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery Soil- GC/MS Data (QR20)

August 5. 7986

. : -Chain of CutioctyData Required for ETC Ottt Management Summary Reports

ETC 'Sample/Mb. Compiny : Facility . Sample Point Date Time Hours •

; Conipound

VOLATILE FRACTION

Toliiene-08

Bromof luorobehzene

1 , 2-Dichloroethane-D4

ACID FRACTION

Phenol -DS

2-Fluorophenol

2,4,6-Tribromophehol

BASE/NEUTRAL FRACTION

Nitrobenzehe-05

2-Fluorobiphehyl

Terphenyl-D14

. . • IFBEWl 'CSAtf At Lta>i»«. ir^fSf"' 5'xf.. ••' ' " ' . ' • • '

•••"•• ' • • " • •:•• :••;; •;;:•;" . ' • ' • ' .

Amount
Added

ug

50

50

50

-

86

. " . ' ' ' . '"';.; 9 7 _ .
96

Control Limits *

Lower

50

50

50

20

20

10

20

20

20
V .- * •-

••; _. .r . '*•'

-

Upper

160

160

160

140 ..;:::.;
i4o .:;.::..;.
ISO

• : ' ."V

~..
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12/1

IV.?
IVb
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442
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Less that- '2% of
' r e fe rence on ly
t_e; 5 t han 2S of
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W~ t̂tl<:
ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOJ49 RESOURCE ENGINEERING RES2/514 508-2-30-32 860722 2045
€TC Sjraple No. Company Facility Simple Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzldine
5B Benzo<
6B Benzo
7B Benzo
8B Benzo
9B' Benzo I

ajanthracene
aipyrene
b)f luoranthene
gnilperylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
12B bisi 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
I9B Dibenzo(a.h)anthraeene
203 1 ,2-Dichlorobenzene
21B ! ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2.6-Dinltrotoluene
298 Di-n-octyl phthalate
30B 1 .2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

... Results

Samp lie.';
Concehy v:

ug/kg

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

'-•.-'v.--HDt' .-.-•.•:• "
ug/kg

100
190
100

2400
420
130
540
220
190
280
310
310
540
100
540
100
230
130
540
100
100
240
890
540
540
540
310
100
540
540
120
100

: QC Replicate :

• • • - First •'
; ug/kgi

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concen. .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

y'X '..
Recov

_
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
—

OC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

7.
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



C / U TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

• -." ' :. . ,;.

J\I0149\ ; ft

. . . ; _ . . .,,..., _E.TC Sample .Mo .

Chain of Custody Data Required for ETC Data Management Summary Reports

ESOURCE ENGINEERING : RES275U SDB-2-30-32 860722 2045
• ,,, . . • . • , . , _ . .... Elapsed _

• Company^ • Facility, ,; Sample Point Date Time Hours

NPDES .. • Compound
Numbe r

3.38". Hie x a c h i 6 r o b en r e n e
34B Hexachlbrobutadiene
358 Hexachlorocyclopentadiene
"?6B- Hpy jirhl nr opt hanp

^37B l̂n.denb.(JL7r2fr.3-c..d)pyTene
*38B Isophorone
39B Naphthalene

~40B~ Nitrobenzene
4 1 B 'N-Ni t rosodimethy lamine
428 N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

R - j s u l t s " •

Sample
•Concen .
: ug/kg

NO'
NO
NO
ND
NO
ND

BMDL
ND
ND
ND
ND
ND
ND
ND

; rtbl
ug/kg

1 00
48

540
86

250
120
86

100
540
540
100
290
100
100

OC Replicate

First '-.
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND-
ND
ND
ND
ND
ND
ND

Sec 6 rid
ug/kgi

ND~
ND
ND
ND

~M=
60 . 1

246
ND~̂

. ND_.
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
-;- -Data

ug/kg

ND
ND
ND
ND

-- ..-.:. -.ND-.
ND
ND

: --ND
ND

" ND
ND

BMDL
ND
ND

Concen.
Added .;-
ug/kg

o
o

o
o

o
o

o
o

o
o

o
o

o
o

a 
1

' 
• 

''1
•''t

.... X -
Reco.w

-

AUG 8. 1986

OC Mat fix Spike

Unspiked
Sample

ug/kg

ND_
ND"
ND
ND

. ND-
ND
ND
ND"
ND
ND
ND
ND
ND
ND

Concen .
Added. .
ug/kg

4040
4040

^ 0
4040
-5 0 .
4040
4040

~ - 40"40 -
__J)^

4040
4040
4040
4040
4040

%
Re coy

96
87

76

89
88
89

96
88
98
89
87



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

Chain of Custody Data Reqirtred for ETC Data Management summary Reports

N0 149 RESOURCE ENGINEERING RES27514 SDB-2-30-32 86072 2045 0
t I»pj«d

ETC Sample Na. com&nny Far.iniv Siv^pi^ PMAT Oftte Tl/iw Hnur\

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 . 2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terph«nyl-D14

PESTICIDE/PCB FRACTION (GC)

Dlbutylchlorendate

• "• CM C—l-.l li.ltl

It Mvitory I.IMtt« Only

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

-

-

-

105

94

97

-

.

Cont rol Limi 1 s .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

1 17

121

121

1

1

13

21

122

120

1 15

137

150..
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\ R e l a t i v e Abundance
ion ftbun dance • Base

•-, • - r •- : - e :• ; 5 !-'•?? ^'

68
6V
'/(i

12~'
IV?

ivy
199
2;-'5
365
441
4̂ 2
4.43

1 \

3U-6U'i ot mass. 19b
Less than 2S of mass 69
(. r e f e r e r, c e only)
Less than 2 !» of mass 69
"0-60*s Of IP3S5 19't!

U

41

. 00

.05

.24

.21

0
53

. 41
Less tr.an 1% of mass 198 .̂ '4
Base pea*, 10 OS re 1
5-9S of mass :198
10-? OS of mats 198
Greater than IS of

' 0-1 OOS. of mass 44?
Greater than 40S of
1 7-23S of mass 442

In lec t i or. Date;
i n iec t i on 1 jme :

Kun , No :
u i Spec t r un No :,

a t i ve

mass

mass

Ob/ 02
15 : 34
>btf5i
17>5

abundance

198

198 '

''b6 Rna 1 ys t
Processor

i UC Batch
Samo 1 es

1 00
6
22
2
12
84
16

<

:
:
: f«

. 00

.42

. 04

.02

.57

. 94

.28

~Tffr\ \U*
&. & 5"?̂»cmt-^

1ULI
6
22

.-̂
^?7

8A

^
f̂Jk-
*>V~1

6\5Z i

. oo .

.45

. 2 1

. 74

. G 0

. 42

. 0*

. 02

.21

. V4

.I'

s

2̂

Ok
Ok
Ok
Ok
Ok
Uk
Ot
Ok
01-
Ok
Ok
Uk
Ok

/̂— /Jo /£5

|j«F
NiZS&.'NiZS"/ C»'.»HO



p~c ^
ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANAF.YSIS DATA (QR03)

NP(>ES
Number

.Chain of Custody Data Required for ETC Data Management Summary Reports

ftolSt RESOURCE INdltfEERlNd ftES275U SD8-2-36-38 860722 2tdO

fTC Sample Ho. Company . Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo(a)anthracene
6B Benzol aipyrene
7B Benzol bjf luoranthene
9B Benzol gni)perylene
9B'Benzo k)f luoranthene

10B bis)
11B bis
12B bis
13B bis

2-Chloroethoxy)methane
2-Chloroethyl) ether
2-Chloroisopropyl Jether
2-Ethylhexyl)phthalate

14B 4-Bromophenyl phenyl ether
I5B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dicnlorobenzene
21B 1 .3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3 -Dichlorobenzidine
24B Dlethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
.:Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

525
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

WDL
ug/kg

71
130

71
1600
290
93

370
150
130
200
210
210
370

71
370

71
160
93

370
71
71

160
610
370
370
370
210

71
370
370

82
71

QC Replicate

Fir»1
ug/kfl.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Uniplked
Sample
ug/kgf;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen . • • . ' •
: Added

US/ kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C f W TESTING »n<t CERTIFICATION . .

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (OR 03)

.. Cham of Custody Data Required for ETC Data Management Summary Reports
: ' - - - - - :';IMi«l^oijce'iNBi4£htMSv' ; :

RES27514 SDB-2-36-38 860722 2100

. ... . . ... . "ETC Sample MD. ..;!;.• . . . .Company ,• : ,.p Facility :4. Sample Point . Dat* - Time. Hours •

NPDES • . • ' • • Compound
Number

- —

338 Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene

~ 41B'M=NifrosodimethyTamine
42BrN-Nitrosodi-n-propyramine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenrene

• t*Mltt Mrt^u ** 10 Hun «»IB *!>•»• *•*!• MtrtM.

: Results .

Sample
Concen.-: •

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:':..-:':.: MDt •-"
ug/kg

71
34

370
60

170
82
60
71

370
370

71
200

71
71

OC Replicate

First:'.
ug/kgii

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

- Seconder
ug/'kg.-;

ND
ND
ND
ND
ND

60.1
246
ND-
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Sf-rCataT .-_
.• ; ug./k3"

ND
ND
ND
ND
ND
ND
ND

- ND- -
ND
ND
ND

BMDL
ND
ND

Concen. "'
- AddeJd:~-"

ug/kg"

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

• ' " _
-
-
-
-
-
-

- - -
-~
-"
-
-
-
-

OC Matr ix Spike

JJn spiked
—-Sarnpfe

ug/Kg.

ND
ND
ND
ND
ND
ND
ND

-ND
ND
ND
ND
ND
ND
ND

Concen .
^dded—

. WJ<3;

4040
4040

0
4040

0
4040
4040
4040.

0
4040
4040
4040
4040
4040

<

'/„
Recov- :

96
87
-

76
-

89
88
89

96"
88
98
89
87



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR2O)

Chain of Custody Data Required for ETC Data Management summary Reports

N0151 RESOURCE ENGINEERING RES27514 SDB-2-36-38 86072 2100 0
EUostd

CTC swnpl* Ma. c««M«y r«1Htv s«mpl» POIIM Dtte TUM Hour?

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 .2-DicMoroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4, 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenrene-05

2-Fluorobiphenyl

Terphertyl-D14

PESTICIOE/PCB FRACTION (GC)

Oibutylchlorendate

.
tt

ft €•• C«Mr«* tixlc

••viflerv liHitt Onlr

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

f. Recovery

-

-

-

-

-

-

101

B4

99

-

Cont rol Limit s .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

ISO..

- -•?!



SfciV.t8Wi4 8"v' "c V
zeeeJ , ;l--l
~. f £, f^ ~. 1

£ ecu 3-t

!«"J?fl««plj
ieeee-l

^i6eee-j 69

\ <Meee-j, j ;.
....1! i 1."12:»ce-ij j

. .... ii i I i ' :iei)<d«J-|j j j j

»H ll"< i
.,,.,.1 M i i
v V VV : : I : • :

J i l l > !
j I i j j II '!

*9 ? 3J il .! !! i*? .,
?flflflj 1 1 > II 'I \ I

J • ijl • -1 i ii< ' X: ;• •
pj Uiifc. j ir.il .uiiii.d. j.*ii..i

10? ' 150 'i
i . '

NtPEST

1

255
\

.
' ? .

266

*•"'

J •
j
i • i . i

•{ Hi, i
ji.jlL. . j..

ie"l"! 2*

C6L. Y tsY-mx Sf,0
19.63 i

44?

• • : ' ' N. ; •>.

'; . I

I
i i '
1 I

j <,{ 3£ 3 ^£C

• •• ; \y -7- 4W3 ,

1 , 1 .. .i i i . t. i . . 1 i . .' J
: : I 1 • i : : : :

9 300, 350 406

JW6

•iee

.
^^

-90

t
•?e

•iE

•50

t .
r*u

t
t-.tfl

t

\

i
L.̂  f.:

* v

I

TABLE 2: ME ' HOD PERFORnPNCt (Qk23)

GC-'MS Tuninc Da ta - Dec.a f '1 uo r o t r i phenv 1 phosp i ne lOFTKH j for

rtna 1 vs i ?•
>B R e l a t i v e Abundance

Ion Abundance Base
•'•• •- f r ;•«•••;.= . P-rr-

In ie.r t ion 'Date ' : U8 '02''»6 A n a l y s t ;
I n i e c t i o n l ime: 15:34 Processor

K'un ,'No'1:'1 ''•> U8511 QC Ba r ch
Soe c t!r un ; No :: 1735 iSamoles

, rJ.2.5"/
IZS2 -HZ53

t r s 1

51
68
6V
70
12?
IV?

19y
199

30-6
Less
I ret
Les =
40-6
Less
Base
5-9S

0 %
t

e r
t

<:-\
t

D

0

•2~Sb 10^3 OS
365
441

442
445

Gr ea
0-10
Grea
l?-2

t e

o ••
han
enc
!-.on
c *•

r. an
f- 3 x

rna
2S

S:r. 198

of masS 69
'•70

U
.4f
. oo

SU.
0.
4*

00 .
e o n 1 v i 5 3 . 0 £ 5> 3 . 0 7
2?i
ma
1%
. 1

f mass
of

r t
OS. of
te
3\

r t
o f

of mass 69
s «. i * 8
o f • ma s

0 U S r e 1
198

s 198
a t i ve abundance

mass 198
han
ma

han
me

1 S ' o f
ss ! 443
40S of

SS 442

mass 198

mass 198

41

100
6
22
2
12
84
16

.24

. 2 1

. .-'4

. 00

.42

.04

.02

.5?

.94

.28

.

41 .

.

1 0 0 .
6.
22.
2.
77.
84.
19.

45
21
74

00
42
0«
02
21
94
17

Ok
Ok
Ok
Ok
Ok
Uk

Ok
Ok

Ok
Ok

Ok
Ok
Ok



ENVIRONMENTAL
C I O TEST/NO and CERTIFICATION • " — 1

AUG 8 . 1 986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
M IIHttktt ^NUfflDe r

Chain of Custody Data Required for ETC Data Management Summary Reports .;• .

N01S2 (̂ SOURCE EfJGlNeEftitNG : :FfES275t4 SOB-2-40-42 860722 2td5

ETC Sample No. . • •: Company ••-.• : .: Facility . . ' • • Sampl» Point O a t * : . Tjme Hours

. Compound ; ' " • • ' ! • . ;:|.:>. ::.:•> •

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzo(a)anthracene
6B Benzo
7B Benzo
8B Benzo
9B'Benzo(

ajpyrene
b)f luoranthene
ghijperylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bisi2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
208 1 ,2-Dichlorobenzene
2!B ! ,3-Dichlorobenzene
22B 1 ,4-Oichlorobenzene
23B 3.3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Cone en. .

ug/kg

NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

uf\iMDL .
ug/kg

74
140

74
1700
300

97
390
160
140
210
220
220
390

74
390

74
160
97

390
74
74

170
640
390
390
390
220

74
390
390

85
74

OC Replicate

£•' ' _ 4First
ug/kgn

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

« ^ _ jSecond
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

,ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
. Data

ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

'/•
Recov

_
-
-
.
-
-
-

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~

OC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
°3COV

92
89
93

7,
91
89
79

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



t I \* TESTING ana CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0152 Resource ENGINEERING ;: RES27sitV--so6-2-4o-42 8607^2 2165
. • • ' • ' . - . • • • ' • . , Clapped

ETC Sample No. : : Company . . : '. Facility :. . Sample Point 0»t» Tinte'; Hours

^ . . . . _ . - - - . . _ . . _ . _ - ^ — _ - . • - _ . _ - ; - . . . . _ . . . . . . » _ . - - .

NPDES Compound :

Number • . . '. / . - . . •
_"-... . . .. . ' / • . . ; : ' • '• '- • ' '

7 33B-H¥xraWloWblnzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadlene
36B Hexachloroethane
37B Indeno(l ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B'N*Nitrosodimethylamine
42B-N;-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

-

Resul ts

Sample
Concen.

ug/kg

"• Nb
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

.: i MbU ••': .
ug/kg

74
35

390
62

180
85
62
74

390
390

74
210

74
74

QC Replicate

—

Fif-st
ug/kg.-

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

" . "• :: •" "
Second
ug/kg.-
; ~NDT

ND
ND
ND
ND

60.1
246
ND
ND
ND—
ND
f«ID
ND
ND

OC Blank and Spiked Blank

.Blank
Data

:^ug/kg-

""•"•"^NBT
ND
ND
ND
ND
ND
ND
ND
ND

--- — ND-
ND

BMDL
ND
ND

Concen.
Added.
ug/kg

~ - r- o"
0
0
0
0
0
0
0
0

- 0-
0
0
0
0

X
Recov.

-- .- _

'•' ^" '
-
-
-
-
-
-
-
-

—
-
-
-
-

OC Mat rix Spike

Unspiked
. . Sample..

ug/kg-

~~~'^'TtiT
ND
ND
ND
ND
ND
ND
ND
ND

- -ND-
ND
ND
ND
ND

Concen.
Added
ug/kg-

' 4040 "
4040

0
4040

0
4040
4040
4040

0
- 4040-

4040
4040
4040
4040

% . ;
Recov .

- -v- - --
- , ^^

87
-

76
-

89
88
89

96
88
98
89
87

••



ETC TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR2O)

Chain of custody Data Required for ETC Data Management Summary Reports

N0152 RESOURCE ENGINEERING RES27514

ETC S*»pl« N6. Ciynpafty f a c i l i t y

SOB-2-40-42 86072 2105 0
t l.ipstd

S«mpl» Point Oats Time

AUG 5. 1986

C o fftD o u n d

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichlorocthane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• ire CM control Lmitv

Amount
agged

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

•

-

-

101

84

112

-

Cont roj

Lower

81

74

70

24

25

19

23

30

18

20..

Limit s .

Upper

1 1 7

121

121

113

121

122

120

115

137

150-
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ivy
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442
443

! v

5 Tur. jnc Data - Dec a f 1 uo re t r i pheny 1 phoso
: ftna 1 -.'s i s

Ion Abundance
! C •- : - e '•]:-,=

30-60fi of mass ivb
Less than 2?o ot mass 69
'.reference only)
Less than 2% of mass 69
•iO-6U*o of ma=-s i*ti !
Less tnan l% o» mas's ivb
base oea~ . 10 OS r e l a t i v e abundance
5-9* of mass 1*6
10-30S of mass ivt :

Greater than IS ,o.f mass 198
0-100% of /mass 443
Greater than AIJV of mass 1*3

i -- •<'! i
1 -* — 23%' o^ mc*ss 442 '•'! ' ' ; • n ' }

I

I n i e c t i o n LJat'e'i !ijb.'02''bD Analyst
1 n lec t i on < 1 i me : 15:34 Processor

Kun Ho: •>rl»85.
-l-l DC batch

Vi Spec t run 'N'o: '1731? iSamoles
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• d
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00
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53

41
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0̂(52
i
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.21
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.04
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.21
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^
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Ok
Ok
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Ok.
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nr/CM
* EA/V/ROA/MfciV'. At.
* TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOtSO RESOURCE ENGINEERIĴ  ': ': .' /. ,;, . ; :RES2JlY4 "1^68^2-46^8 860722 2120

ETC Sample Mo, Comp«oy • :.: \::. . , Fsciiity. ••'• : SampJ? Point 0»te Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
98 Benzo

a)anthracene
aipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
118 bisl2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
156 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
2iB i .3-Dichiorobenzsns
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

;'Mbt
ug/kg

74
140

74
1700
300
98

390
160
140
210
220
220
390

74
390

74
160
98

390
74
74

170
640
390
390
390
220

74
390
390
86
74

OC Replicate

first
ug/kg,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43 .7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Dat a
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

7.
Recov

92
89
93

7,
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C f U TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

: Chain of Custody Data Required for ETC Data Management Summary Reports

NoiSo ; RESOURCE ENGINEERING RES27514 508-2-46-488607222120
ETC Sample No. . ... Company FacJjity ^-_: '•-, -- S*mple Point D»>«* Time Hours ' • - ' • ' - • - ._ '~~

. - , ' ' . . - . ' • : . . . . . . ~ „ - • . - - . . . - - - - - -

_ " - ' • • - . '

•••• . - . . . - . ' ,,:•' . , • ; . . . .
NPDES . • ; • • . - - . • - * . ; ; • -- Compound ; .; :•
Number - •« • • • . . : .•

— 33B"Hexachforobenzene
346 Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
378 Indenofl ,2.3-c ,d)pyrene
388 Isophorone
398 Naphthalene
40B Nitrobenzene
41B'N-Nitrosodimethylamine

--42B-N-Ni'trosodi-n-propylamirte
43B N-Nitrosodiphenylamine
448 Phenanthrene
458 Pyrene
468 1 ,2.4-Trichlorobenzene

Resul ts .

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'
MDL
ug/kg

74
35

390
63

180
86
63
74

390
390

74
210

74
74

OC Repl icate j

t>- •'•---•-

First;
ug/kg.

" ~^~~ NO
ND
ND
ND
ND
ND

254
ND

i ND--
ND:

ND
ND
ND
ND

-

/t...: , -. ... -. , t

Second
ug/Kgi,

ND
ND
ND
ND
ND

60.1
246

ND
ND_-
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
.Data !

^ .ug/.lig.j
ND
ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND

BMDL
ND
ND

Concen. "
- Added

^ jjg/kg,.
0
0
0
0
0
0
0
0
o
0
0
0
0
0

' " • " -%- '
-Recov-
ir!;™ T. •• ~ '• '—i-

_

-

-

-

-

-

-
-

— -.

-

-

-

-

-

OC Mat r i x Spike

Unspiked
Sample

a ug/kg:,:

ND
ND
ND
ND
ND
ND
ND
ND

-•- ND-
ND
ND
ND
ND
ND

Concen .
Added
, ug^kg>

4040
4040

0
4040

0
4040
4040
4040

--o
4040
4040
4040
4040
4040

X i
Recov

. • -

96
87
-

76
-

89
88
89
•- •

96
88
98
89
87



ETC ENVIRONMENTAL
TSSTINO and CERTIFICATION

Etc

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of custody Data Required for ETC Data Management Summary Reports

N0150 RESOURCE ENGINEERING RES27514 SDB-2-46-48 86072 2120 0

r«<l l l ty P61M D»It Tlmt
t l

AUG 5. 1986

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dlbutylchlorendate

* !'• C«l Control li»tt

Amount

-

-

-

-

-

-

50

50

50

-

1 Recovery

-

"

-

-

-

- .

99

87

93

-

•

Cont rol Limi \ s .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

1 1 7

121

12)

113

121

122

120

115

137

150-
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CTVCM
*+ ENVIRONMENTAL
* TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N6l^4 j RESOURCE ENGINEERING RES27514 SDB-2-50-52 860722 212$

ETC Sample No". . .. Company :.
 : Facility Sample Point D a t e . Time Hours

Compound ' . :;:i

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B'Benzo

a)anthracene
ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Oibenzo(a,h)anthracene
20B ! ,2-Dichlorobenzene
21B 1 . 3-Dichlorobenzcne
22B 1 ,4-Dichlorobenzene
23B 3.3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinltrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Resul ts

Sample
Conccn.

ug/kg

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

MDt
ug/kg

76
140

76
1800
310
100
400
160
140
210
230
230
400

76
400

76
170
100
400

76
76

180
660
400
400
400
230

76
400
400

89
76

OC Replicate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
*Vk
ItLf

fiu
ND
ND

61.6
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
rSD
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:

OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Conccn .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
Recov

92
89
93

7,
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C 1 \* TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0r$4 RESOURCE ENGINEERING REs275i4 soB-2-so-52 860722 212$
- . ' . . ' ' ' EJ»ps«a

ETC Sample No. . Company Facility Sample Point Date Time Hours

_ . . . . . . . . .- .

NPDESl.: ... _,.-.• ..: Compound :
Number •-. r : .. '.;.;'/_

î B^WichMroS^nz r̂ie^ -'••-*" ' ft "
34 B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenof) ,2,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B'N-Nitrosodimethylamlne
"42B N-Nitrosodi-n-prbpylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

. .-,„,., ,.r,*,, ,,, ., W.~~^ ,̂ „*,,. „„...

Results

Sample
Concen .

ug/kg

MD:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

- i:~ . ;
; MDU •' •
ug/kg

76" -
36

400
64

190
89
64
76

400
400

76
220

76
76

OC Repl icate --_

First
ug/kgb

ND"-
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

- ': '-^^~

Secbnd -':.
ug/kg.

: -jyjg-s
ND
ND
ND
ND

60 .1
246

ND
ND
ND
ND
ND
ND
ND

OC Blank and- Spiked Blank

^-Blank —
Data
ug/kg

-- -; -|\j[p-
ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND

BMDL
ND
ND

'— 'Concert. :
.-"•Added'

ug/kg

'""' "0"
0
0
0
0
0
0
0
0
0
0
0
0
0

•:•:• % -'
Recow '

... r. •._:.:

-

-

-

-

-
-

-

.

-

-

-

.. ,OC ; Mat r i x Spike

Kin's p ik ed/
" Sample -

ug/kg

= -- --^Q--

ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND
ND
ND
ND-

Cbnce'n1.
Added
ug/kg

404T"
4040

0
4040

0
4040
4040
4040

0
4040,
4040
4040
4040
4040 '

- x-— -.'
Recov

r"'"~9<f"'
87
-

76

89
88
89

96
88
98
89
87

.,.



ETC fNVIRONMENTAL
TESTING and CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR2O)

'. s

Chain of custody Data Required for ETC Data Management summary Reports

NOIS4 RESOURCE ENGINEERING RES27514 SOB-2-50-52 86072 2125 0

ETC SWH>1« HO. CM«»»ny FKIMiv Sample PolM 0*1* Tun* Hoof*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

•• -•-•"••»»-'

Amount
adged

-

-

-

-

-

-

50

50

50

7. R«cov«ry

-

-

-

-

-

-

92

81

101

Cont rol Limit s .

Lower

81

74

70

24

25

19

23

30

18

20«

Upper

117

121

121

113

121

122

120

115

137

150..
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T«BLE'2: f"it'>HDD PERFORnHNCL 'D

S Tuninc Oats' - De,c a f |1 uo r o t r \ phe'ny 1 phosc i ne (.fQFTHpj for Base^Neu t r a 1
: Hr. a 1 vs i s

>» R e l a t i v e Abundance
Ion Abundance Base «DDropriate

fi r

fcS
6V
>'0
127
IV 7
IVy
199
2?̂
?65
441

442
4^3

! \

:_ '" 1 r- . r

Less than 2"-e of mass 6V
(reference o n J y >
Less than 2S of mass 6V
40-60>i of ma?. s 19y
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ETC ENVIRONMENTAL
TEST/NO.and CERTIFICATION

Introduction
This report contains the analytical results on your soil sample. It is designed to include
comprehensive data -from the entire analytical process in order to satisfy the needs of
various levels of review,

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results -from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record 'for your sample and, where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Peliultnts

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, wer<; performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.



ENVIRONMENTAL
C f U TEST/NO ana CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

: . Chain of Custody Data Required for ETC Data Management Summary Reports

'N0 170:; RESOURCE E l̂NEERlNG RES27S14 SDB-3-30-32 860723 0050

ETC Sample Mo. Company Facility Sample Point Date Time Hours

Compound / :.i

IB- Acenaphthene^ " -
2B Acenaphthylene
3B Anthracene
48 Benzidine
SB Benzo(a)anthracene
6B Benzo
7B Benzo
8B Benzo
98 Benzo

alpyrene
b)f luoranthene
ghijperylene

)f luoranthene
10B bis(2-Chloroethoxy)methane
1 IB^bisI 2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
ISB-IButyl benzyl phthalate
168 2-Chloronaphthalene
1:78 4-Ghlorophenyl phenyl ether

.188; Chrysene.
198 Dibenzo(a.h)anthracene

.20B^U. 2-DichlorobehzeneV
218 1 .3-DichloTobenzene
22B r,4-Dichl6robenzene
23B 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2.6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
110
62

1400
250

81
320
130
110
170
180
180
320

62
320
62

140
81

320
62
62

140
530
320
320
320
180
62

320
320

71
62

OC Replicate

First
ug/kg

: NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

NIj-~
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND -'•
ND

70.4
NO
ND
ND
ND
ND
ND
ND,

.. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

=— - "-"NCF"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

-ND
ND

-ND -
-ND -
ND
ND
ND
ND

458
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

.-.-_-.:. -.-- --jp

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

- 0
0
0
0
0
0
0
0
0
0
0
0

y.
Recov

"J- "
-
-
-
-
-
-
.
-
-

*" -

_

: I
'

-
-

--* - --.' -

-
-

. -
-
-
-
-
-
-
-

OC Matr ix Spike

Unspiked
Sample

ug/kg

MT
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i- -- ND
:.. ~ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

32W
3290
3290
3290
3290
3290
3290

0
3290
3290

"3290
3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

•/
Recov

94"
96

100
0.

101
100
105

-
90
93
88
70

105
99

101
93
99
91

-
88
88 -
89
88

104
99

113
105
94

103
102
109
§8



ENVIRONMENTAL
C 1 \s TESTING and CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0170 RESOURCE ENGINEERING RES27514 SDB-3-30-32 860723 0050
Elapsed

ETC Sample Mi>. Company Facility Sample Point D«'» Tim* Mnurs

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( I ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

Result s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-

MDU
tig/kg
62
29

320
52

150
71
52
62

320
320
62

170
62
62

•

OC Rep l ica te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290

0
3290

0
3290
3290
3290

0
3290
3290
3290
3290
3290

"/..
R e c o v

101
93

-
90

-
93
95
90

-
90

1 1 1
103
113
93



ETC ENVIRONMENTAL
TESTINQ »ntt CERTIFICATION AUG 1. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

Chain of custody OauRequired for ETC dat*Manag«m«m Summary Reports

NO 170 RESOURCE ENGINEERING RES275M
etc Simple ito. campwy FwMllty simple toini O»T«

EltMM
tUM Hnur»

- • • •' Compound

=ypLATILErERAGTION_

Toluene -08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -05

2-Fluorophenol

;i2,4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzane-DS

:2-F4ubrobiphenyl

T«rphenyl-D14

• if* tM taimi ii.n«

Aflrtdnt
â ged

- - :-_-

-

-

-

-

-
•'

50

50

50

X Recovery

:- - "^ ---- ---. • - - :

-

-

-

-

- ' . - • - •

73

85

94

•

Control Limits *,;

L«w6f

-^ -^ ------- ~ ------

50

50

50

20

20

10:̂

20 ;

20

20

Upper

::• - - -.— --:- ' -

160

160

160

140

140
f40~- '̂ ^

140

140

150



C/U TESTING and CERTIFICATION

AUG 5. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPOES
Number

. . Chain of Custody Data Required for ETC Data Management' Summary Reports

Ndl^B/; RESOURCE ENGINEERING RES27514 SDB-3-44-46 860723 0140

ETC Sample Mo'. .: . . . Company Facility Sample' Point Oa»e Time Hours

• • ;':. . Compound ,' ; • '.. '.,''. •':.-.:.

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
58 Benzota
6B Benzol a
7B Benzoi b]

anthracene
pyrene
f luoranthene

88 Benzol ghijperylene
98 Benzo k)f luoranthene

10B bis(2-Chloroethoxy)methane
118 bisl 2-Chloroethyl) ether
128 bis! 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a.h)anthracene
20B 1 .2-Dichlorobenzene
218 1 ,3-Dichlorobenrene
228 1 ,4-Dichlorobenzene
238 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
203 Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Resul ts

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

60
110
60

1400
250

80
320
130
110
170
180
180
320

60
320
60

130
80

320
60
60

140
520
320
320
320
180
60

320
320

70
60

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

458
ND
ND
ND
ND
ND
ND

Concen. .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

_

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290
3290

%
"-cov

94
96

100
0.

101
100
105

90
93
88
70

105
99

101
93
99
91
-

88
88
89
88

104
99

113
105
94

103
102
109
98
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ETC iftONMENTAL
TESTING and CERTIFICATION

AUG 1. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GO/MS Data (OR 20)

chain of custody Data Required for ETC Data Management summary Reports

N016* RESOURCE ̂ ENGMER ING / RES27514 V j i 0->

ETC SwijU* NttY - . . - : caa»»«y .: F*eillty . /simple P6i«i ij»i« .;': ivnt Hoar)

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Oichloroethane-D4

ACID FRACTION

Phenol -05

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

t ire !*• C«Mr«l LIMI«B

Ambunt ../•

â Cd 4

-

-

-

-
-

-

50

50

50

.% Racbvary

-

-

-

-

-

-

59

65

95

•-

;•:,:.; control Limits «

tower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150



ETC ENVIRONMENTAL
TESTING ami CERTIFICATION

Introduction
This report contains the analytical results on your soil sample. It is designed to include

-comprehensive date from the entire analytical process in order to sa t i s fy the neeos of
various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Pfiority Pollut»nis

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.



ENVIRONMENTAL
C | \* TESTING and CERTIFICATION
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N017I RESOURCE tNGlttEEfi ING RES27514 SDB-3-46-48 860723 0145
Elapsed

ETC Sample No. .• Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzoi a
6B Benzoi a
7B Benzol b

anthracene
pyrene
f luoranthene

8B Benzol ghi)perylene
9B Benzol k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether

-12B-bis 2-Ghloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
1 4B -4 - 8 r omophen y 1 pheny 1 e t he r
15B Butyl- benzyl phthaiate

=. -46B-2-Ghloronaphthalene - --
17B 45Ghlorophehyl pheny 1 ether

— 18B-Ghrysehe —
- 19B-Dibenzo(a,h)anthracene ,

208-1 .2-Dichlorobenzene
218—1 . 3-Dichlorobenzene

^22Bsl-4-Dichlrorobenzene "
,238 3.3'-Dichl6rbbehzidine
24B Dlethyl
25B Dimethy

phthalate
Ksphthalate— — —

-•- 26B Di-n"-butyl phtKalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Resul ts

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

62
110
62

1400
250

81
320
130
110
170
190
190
320
62

320
62

140
81

320
62
62

140
540
320
320
320
190
62

320
320

71
62

QC Replicate

Firtt
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41,2
ND
ND
ND
.ND

-ND,
ND
ND
ND
ND
ND
ND

; " ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•70 -4-
ND
ND
ND

... - -ND

ND
ND
.ND,
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND-
ND

BMDr
ND

^ND—
ND

. . ND

N?ri

ND

NDir
ND

; ND-,
ND

458
ND
ND
ND
ND

' ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0o

; o
0

- 0
: o

r 0
o
0
0
0
0
0
0
0
0

X
Recov

_
-
.
.
.
.
.
_
_
-

:.

-
"

-

I- t, -,.-

• .

—

—

- -

-,.._-_---

:-.

. -

- :

~

-

-

.

.

-

-

QC Mat rix Spike

Unspiked
Sample
ufl/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND^
ND

~ND
ND

- -ND--
- ND 4"

ND-
-._-.- .. :ND

- ND
ND

-- — ND-
; NO >

ND _

•ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290

-- 3290"
- 3290-

-3290—
"; "3290,

D
3290

--^3290 ^
3290

' 3290'
— 3290 -
! 3290

3290
3290
3290
3290
3290
3290
3290

X
Recnu

94
96

100
0.

101
100
105

90
93
88
,70

105
99

'101:'

- -99—
91

88

89
88

99
113
105
94

102
109
98



CTY* ENVIRONMFNTAL
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

; Chain of Custody Data Required for ETC Data Management Summary Reports

N0171 : RESOURCE ENGINEERING RES27514 SDB-3-46-48 860723 0145

ETC Sample Mo. Company Facility Sample Point Oat» Time Hiurs

NPDES Compound . .- • " .'.
Number . ' .:

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B IndenoU ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
458 Pyrene
46B 1 .2.4-Trichlorobenzene

• rtcM.y IM..OIIV ..r.«lt u,.~, llt»l,«M WMBtolW.

1

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
29

320
52

150
71
52
62

320
320
62

180
62
62

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

V.
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290

0
3290

0
3290
3290
3290

0
3290
3290
3290
3290
3290

7,
Recov

101
93
-

90
-

93
95
90
-

90
111
103
113
93

'



ETC ENVIRONMENTAL
TESTING an<t CERTIFICATION AUG 1. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR2O)

:> - ' - • :

cnaln of Custody Data Required for ETC Data Manag«m»nt summary Reports

N0t71 RESOURCE ENGtwlER ING RESi?5l4 ; oi

Etc S»»pl» fiet. ceat>»i\\ Fteilliy S«»pl* Point o»i« tut*: Hours

".•''. • •.'.'S V'-'"' ;".:•. Compound

VOLATILE FRACTION

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluoroblphenyl

Terphenyl-D14

• in t*> Cvnm u.ui

Amount

"»

-

-

-

-

-

'

50

SO

50

• % Recovery

-

-

-

-

-

-

79

90

106

. Control Limits

Low6r

50

50

50

20

20

10

20

20

20

X

Upper

160

160

160

140

140

140

140

140

ISO



ETC ENVIRONMENTAL
TESTING ami CERTIFICATION

Introduction
This report contains the analytical results on your soil sample. It is designed to include
comprehensive data from the entire analytical process in order to sat is fy the needs of
various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where; appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Polluttnts

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.



ENVIRONMENTALc/ Lr TESTING and CERTIFICATION

AUG 5, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

"./;• a-".; v ...;.;.;.. :>: Chain of Custody Data Required for ETC Data Management Summary Reports

; Ndt67 RESOURCE ENGINEERING RE$275t4 SDB-3-48-50 866723 01 SO

ETC Simple "Mb'. . .- Company : Facility Sample Point 0»t« Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
88 Benzo
9B Benzol

alanthracene
a pyrene
b) f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
128 bisl 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
168 2-Chlorohaphthalehe
1 78 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a,h)anthracene
208 1 . 2-Dichlorobenzene
218 1 . 3-Dichlorobenzene

_22B_1..4-Dichlorobenzene
-238-3:. 3 ' -Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
2-7B-2y4-Dini'trotoluene J

28B 2,6-Dinitro:toluene
°29B~ Di'-'n^x>ctyl™'phtha'rate '
308 1 ,2-Diphenylhydrazine
31B Fluoranthene
328 Fluorene

Resul ts

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
120
63

1500
260

83
330
140
120
170
190
190
330
63

330
63

140
83

330
63
63

150
540
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

41.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

: Second
ug/fcg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70.4
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND
ND
ND

458
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

.
-
-
.
-
-
.
_
_
-
-
.
-
-

.:--._..-.. ..----.

OC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND: ,
ND -• :
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290
3290
3290
3290
3290
3290

0
3290
3290
3290
3290
3290
3290
3290
3290
3290.
3290

0
3290
3290
3290.
3290
3290
3290
3290

_3290
3290
3290
3290
3290
3290

'/,
Recov

94
96

100
0.

101
100
105

90
93
88
70

105
99

101
93
99
91

88
88
89
88

104
99

113
105.

-•-94
103
102
109
98
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0167 RESOURCE ENGINEERING RES27514 SDB-3-48-50 860723 0150
. •'• • E J ap^ed

ETC Sample Mb. Company Facility 3ampl« Point 0*«» Tim* Hours

NPDES Compound . . . .
Number . . . : .

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

a »•">•<>, narnolfy -ortoetf Minf •«to6lt«*l«d «w"t4dolo4r.

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
.ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

,
-
-
-
-
-
-
-
-
*

-
-

QC Mat rix Spike

Unspikcd
Samp 1 e

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3290
3290

0
3290

0
3290
3290
3290

0
3290
3290

7,
Recov

101
93

-
90

-
93
95
90

-
90

111
3290 103
3290 113
3290 93



ETC ENVIRONMENTAL
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TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR2O)

chain of custody tout RaquJred for ETC bat* Managammn Summary Report*

I»«M67 RESOURCt ENGINEERING RES275J4 0

... .,. .

-'—•-

Etc SiBtplo 1*0. tMM»«v Facility sample Polni 0»t* tia* nourt

Cvnpound

VOLATILE FRACTION

Tolu«ne-D8

p-Bromof luorobanzcne

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -05

2-Fluorophenol

2,4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nltrobenzene-DS

2-Fluorobiphenyl

Terph«nyl-D14

" • m mi UMni n»»t

AMdiiht
agged

-

-

-

-

-

-

50

50

50

X Recovery

-

-

-

-

-
'

83

88

105

-

Control Litoits »

Lower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150



C f O TESTING am/ CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

flOlfit RESOURCE: ENGINEERING RES27514 SOB-4-28-30 860723 2050

ETC Sample No. Company Facility Sample Point Date Time Hours

Compound' : : '•';!

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzldine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

alanthracene
a pyrene
bif luoranthene
gnilperylene

f luoranthene
10B bis(2-Chloroethoxy)methane
11B bisl2-Chloroethyl) ether
12B bis(2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
1RB Chrysene
19B Dibenzo(a.h)anthracene
20B 1 .2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B i . 2-Diphenyihydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

61
110
61

1400
250

80
320
130
110
170
180
180
320
61

320
61

130
80

320
61
61

140
530
320
320
320
180
61

320
320

70
6!

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
.
-
-
-
-
-
-
-
-
-

.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
"3280

3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

•4
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98.

83
84
87
6

94
92.
81
82
87
80
85
69
91



ENVIRONMENTAL
~ C I \* TESTING ana CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOlSJ RESOURCE ENGINEERING RES27514 SDB-4-28-30 860723 2050
E lApstfd

ETC S-wtpls No. Company Fac i l i t y Samr-l* '"'oint Da1* Tim* Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadicne
36B Hexachloroethane
37B Indenod .2.3-c .d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamlne
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

Resu l t s

Sample
Concert.

ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kfl

61
29

320
51

150
70
51
61

320
320
61

170
61
61

OC Rep l ica te

First
ug/ka

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concert.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC M a t r i x Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
Recov

100
91

-
92
-

90
90
93

-
87
74
96
66
90

; '-•



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AI.IG 12. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR20)

Chain of Custody Data Required for FTC Data Management Summary Reports

N0181 RESOURCE ENGINEERING RES27514 SDB-4-28-30 86072 2050 0

ETC S*»pl* NO. Comp*ly f *• l I i ' v '". wr-1* f - ' - inr f ' ^ t - T }m» M-- . -MS

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

I .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phcnol-05

2-FluorophenoI

2 .4 . 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-014

PESTICIDE/PCB FRACTION (GO

Dibutylchlorendate

• • *•..•«. . 1 .».«« Owl*

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

7. Recove ry

-

-

-

-

-

-

76

90

58

-

Cont ro I Limi t s .

Lower

81

74

70

, 4

c5

19

23

30

18

20.

Upper

1

1

1

17

21

21

3

121

22

120

15

37

150-.

•*•
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f"Tielf
^ p MV//?OMM£ NTAL
*+ TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N0!d4 RESOURCE ENGINEERING RES27514 SOB-4-34-36 860723 2100

ETC S«mpl« *te', v Co«H>«ny Facility Sample Point 0«t<? Time • Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a anthracene
a pyrene
bit luoranthene
ghi)perylene
k f luoranthene

10B bis(2-Chloroethoxy)methane
MB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dicnlorobenzene
21B i ,3-Dichlorobenzene
228 1 .4-Dichlorobsnzsns
23B 3.3'-Dichlorobenzidin0
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 .2-Diphenylhydrazine
31(5 Fluoranthene
32B Fluorene

Results

: Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

!50
550
330
330
330
190
63

330
330

73
63

OC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
NO
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspifced
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

7.
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98

_
83
84
87
6

94
92.
81
82
87
80
85
69
91



ENVIRONMENTAL
ClVr TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0184 RESOURCE ENGINEERING RES27514 SDB-4-34-36 860723 2100
r upsfd

ETC Sample No. Company faci l i ty Sample toint ' Oa"s Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
348 Hexachlorobutadiene
35B Hexachlorocyclopentadlene
36B Hcxachloroethane
37B Indenod . 2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Ni t rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

• »teo»»ry itorMtfy varioblt wl'fin •tteb'iiMd WKodolo^y.

0 Ptcovtrr vtotMHllv v«fifitd.

R e s u l t s

Sample
Concert .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

OC Rep l ica te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-J:— -^---=i=

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

---------

Conccn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

.-- -

X
Recov

.

.
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rlx Spike

Unspiked
Sample

US/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

'/,
Recov

100
91
-

92
-

90
90
93

-
87
74
96
66
90

: - --,,



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR2O)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0184 RESOURCE ENGINEERING RES27514 SDB-4-34-36 86072 2100 0
F l»pv

AIJG 12 19R6

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luoroberuene

1 ,2-Oichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-014

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

t trf PM r«wi*r-ti itn-t«

Amount
added
"9

-

-

-

- '

-

-

50

50

50

-

f- Recovery

-

-

-

-

-

-

89

103

104

-

Cont rol Limi I s .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

1 1 7

121

12'

113

121

122

120

115

137

150-
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t?f*
• " CM

•% ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

NOT83 RESOURCE ENGINEERING RES27514 soB-4-38-40 860723 2110
ETC Sample No. Company Facility Sample Point 0»'« Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzoi
88 Benzo

a
a
b]

anthracene
pyrene
f luoranthene

flhiiperylene
9B Benzo(R)f luoranthene

I OB bis(2-Chloroethoxy)methane
I IB bisi;2-Chloroethyl) ether
12B bisi 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B i .4-Dichlorobenzene
23B 3.3' -Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
266 Dl-n-butyl phthalate
27B 2,4-Dinitrotoluene
288 2.6-Dinltrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenyihydrazins
31B Fluoranthene
328 Fluorene

Resul ts

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
120
63

1500
260
83

330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

OC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

55

Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1

-
-
-

OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

7,
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98
-

83
84
87
6

94
92,
81
82
87
80
85
69
91



ENVIRONMENTAL
C I \+ TESTING anei CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0183 RESOURCE ENGINEERING RES27514 SDB-4-38-40 860723 2110

fTC Sample Mo. Company fac i l i ty Sari* Point 0«>- Time "nuti

NPDES Compound
Number *

33B Hexachlorobenzene
34B Hexachlorobutadiene
358 Hexachlorocyclopentadlene
36B Hexachloroethane
378 Indenod .2 .3 -c ,d)pyrene
388 Isophorone
39B Naphthalene
408 Nitrobenzene
418 N-Nitrosodimethylamine
428 N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
448 Phenanthrene
458 Pyrene
468 \ .2.4-Trichlorobenzene

^—
-.--. --.-: -z-

Resul t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

OC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conccn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
.
-
-
-
-
-
-
-
-
-
-
-
-

OC M a t r i x Spikr

Unspikcd
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:.. _.!.::.

Concen
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280

%
Recov

100
91

-
92
-

90
90
93
,-

87
74

3280 i 96
3280 ; 66
3280 i 90

.'

TT, .

... .r---:



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AMG 12 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI83 RESOURCE ENGINEERING RES27514 SDB-4-38-40 86072 2110 0

£ TC 5*^0 1* MO . Odrtp*ny r *• t I 1 T v '. *w»r- ) * ( * « » i n * f'4 ' * T \m*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzcne-DS

2-Floorobiphenyl

Terphenyl-DI4

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

•'•
rt >r» t«,.,«i i,..,!

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

X R e c o v e r y

-

-

-

-

-

-

90

98

72

-

-— ̂

Cont rol Limi t s t

Lower

81

74

70

24

25

19

23

30

Upper

1

1

1

7

21

2"

13

21

122

120

18 1

i

15

37

20- 150..

•
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f^>tCM^ ENVIRONMENTAL
* TESTING an<f CERTIFICATION

AUG 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

:: Chain of Custody Data Required for ETC Data Management Summary Reports

NO 1>$ ..4: RESOURCE ENGINEERING RES27514 SD8-4-46-48 860723 2205

ETC Simple Nb, Company Facility Sampl* Point Oat* Time Hours

Compound . x.

IB Acenaphthene
26 Acenaphthylene
36 Anthracene
4B Benzidine
SB Benzo
66 Benzo
76 Benzo
86 Benzo
9B Benzo

a)anthracene
aipyrene
b)f luoranthene
ghl)perylene
k)f luoranthene

106 bis(2-Chloroethoxy)methane
11B bisi 2-Chloroethyl) ether
I2B bisi 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
MB 4-Bromophenyl phenyl
156 Butyl

ether
benzyl phthalate

166 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
206 1 ,2-Dichlorobenzene
218 1 .3-Dichlorobenzene
22B 1 .4-Dichiorobenzene
238 3.3' -Dichlorobenzidine
246 Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Oinitrotoluene
288 2.6-Dinitrotoluene
296 Di-n-octyl phthalate
306 1 .2-Diphenylhydrazine
318 Fluoranthene
326 Fluorene

Resul ts

Sample
Concen .

ug/kg

NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

HDL
ug/kg

63
120
63

1500
260
83

330
140
120
J70
190
190
330
63

330
63

140
83

330
63
63

150
540
330
330
330
190
63

330
330

73
63

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matr ix Spike

Unspikcd
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82
0.

88
64
76

_
74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
92.
81
82
87
80
85
69
91



ENVIRONMENTAL
C 1 \* TESTING ana CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI79 RESOURCE ENGINEERING RES27514 SDB-4-46-48 860723 2205

ETC S*np]» Mo. Company F«illty S«"P)» Poin' D«'f Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocycloperttadiene
36B Hexachloroethane
37B Indenod .2. 3-c,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nltrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

• """" "*'-•"• «"•* •" «•->'••" "•••**'•*.

• -• - -

Resul t s

Sample
Concen .

ug/kg

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

OC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

- . . . . . • - _

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%

Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

.. _

OC Mat rlx Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
ND 3280
ND , 3280
ND
ND
ND

- --

3280
3280
3280

%
Recov

100
9!
-

92
-

90
90
93

-
87
74
96
66
90

----.'^'-



ETC ENVIRONMENTAL
TESTING »nd CERTIFICATION

AUG 12. I9H6

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Sofid Matrices (OR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0179 RESOURCE ENGINEERING RES27514 SDB-4-46-48 86072 2205 0

Cerapound

VOLATILE FRACTION (GC/MS)

Toluene-DS

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2 . 4 .6-Tribromophpnol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzenc-05

2-Fluorobiphenyl

Terphenyl-DU

PESTICIDE/PCB FRACTION (GC)

Dlbutylchlorendate

* rt f»« •-*»»•• t .•..*•

Amount
added
"9

-

-

-

-

-

50

50

50

-

V Recovery

-

-

-

-

-

79

105

76

-

Cont rot imi I s .

Lower Upper

Rl 1 17

74 121

70 i 121

.'4

25

19

23

30

18

1 13

121

'22

*

20-

20

15

.57

150..

•

V
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4U-6UX of mass 1VW
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H-9S nf mas, * 1V8
10-3US of MASS 198
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AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI82 RESOURCE ENGINEERING RES27514 SDB-4-50-52 860723 2215
C 1 Mpted

ETC Sample Mo. Company facility 3*mp|« Pnjnt t'»t» Time Hours

MPOES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadlene
35B Hexachlorocyclopentadlene
368 Hexachloroethane
37B Indenod .2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nltrosodimethylamine
428 N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
4SB Pyrene
46B 1 .2,4-Trichlorobenzene

• ••cvvtrjp MM«ilr vtn'i**.

Resul ts

Sample
Concen.

ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

HDL
ug/kg

63
30

330
53

150
72
53
63

330
330
63

180
63
63

OC Repl icate

First
L ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Second
ug/kfl

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

OC Blank and Spiked Blank

Blank
Data
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
•

OC Ma t r i x Spike

Unspikcd
Sample

ug/Kg

NO
NO
NO
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

X
Recov

100
91

92
-

90
90
93
-

87
74
96
66
90
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C I \+ TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 182 ; RESOURCE ENGINEERING RES27514 SOB-4-50-52 860723 2215
:: .''•..•• EJip?«a

ETC tmiple MD. Conttuny c»cili(y Samolr "oint Oit» Time Mnurj

NPOES Compound
Number

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo a anthracene
6B Benzo a pyrene
7B Benzo b)fluoranth«ne
88 Benzo ahilperylene
9B Benzo k)f iuoranthene

10B bis(2-Chloroethoxy)m«thane
118 bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
MB 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 .2-Dlchlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
238 3,3' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinltrotoluene

-28B-2^6-Dinitrotoluene-
298 Di-n-octyl phthalate
308 1 .2-Diphenylhydrazln«
318 Fluorantherie
328: Fluorene

.. _ _ . — . -- .--

Resul ts

Sample
Concen .

ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kfl

63
120
63

1400
260

82
330
130
120
170
190
190
330
63

330
63

140
82

330
63
63

140
540
330
330
330
190
63

330
330

72
63

OC Repl icate

First
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND"
ND
ND
ND
ND

Second
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kfl

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- ._
-
-
-
- -

-

OC Mat r ix Spike

Untpiked
Sample

Ufl/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND "
ND
ND
NO: :. ND:

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
328.0

%

Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98

-
83
84
87
6

94
92.
81

—82.
87
80
85
69
91
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Ana I ys is

?• R e l a t i v e Abundance
] .-.ii AbijndAi-ice Ka.«.ft .Wppropr lat e

C r i t e r i a Heak Heat Sta tus

51

6V

1 2 .'
19 /

1VH

1V9
27S
*6li

441

442

443

30-60*; of mass 1V8
!..e.*.i than '.'?{ of ma.'.* r.v
( re f er ence on 1 y )
Les* th»r. \"H nf r,-,a.«,.«, 6V
4U-6U5; of n-.a.*.s ivy
'..a.*.* thar. 1JJ .r. f r.-,ass 198
Base pftak , li)0>{ r e l a t i v e abundance
U/-9J< r. f ir.a.«,» 198
10- 3 US of r,-.*s* 19B
!»ra»t(»r th«n l?i of mass 19S
U-1UUN of mass 443
Ur^.atar than 4!!!( of mass 198

17-2354 of mass 442

Injf lct ir.n Hat*: 'JB/(iaxb'6 Analyst
I n j ec t i on r > w « : 14: IB Processor

kun No: -U22U6 L|C Elatcn
Spec t run No: 1847 C Samples

1
6,'

50

1UU
6

18
1
6

44

b

•

: ^•
:

. 3 8

. ua

.12

.42

. 14

. 00

.52

. 6B

.61

.71

.76

.52

''S"/*

n .̂̂
Al bit

i.

50.
m

lOU.
6.

IB.
1.

7y .
44.

19.

tis£r
rv-v VT\.Q .̂i
"*^ AD
^1- A/A)

'.'6
oy
18
42
14

uu
52
6b
61
75
76
03

JDX>

La^~

Uu
l"!k
Ok
:.ik
Ok

Uk

Ok

Ok

Ok
I.Ik
Ok



ETC ENVIRONMENTAL
TESTING »na CERTIFICATION

AHG I

t 'C

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of Custody Data Required 'or PTC Data M.*nag<?m*nt Summary Report*

NO 182 RESOURCE ENGINEERING RES275I4 SDB-4-50-52 86072 2215 0
11 •

C o WD o u n d

VOLATILE FRACTION (GC/MS)

Toluenp-D8

p-Bromof luorobenzene

1 ,2-01chloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenr«ne-D5

2-Fluorobtphenyl

Terph«nyl-014

PESTICIOE/PCB FRACTION (GC)

Dlbutylchlorendate

• in If* r**Hr»l llpit*

Amount
addedug

-

-

-

-

-

-

50

50

50

-

/ Recovery

-
-
-

-
-
-

89

101

79

-

•- -' -

Cont ro

Lower

81

74

70

24

25

19

23

30

18

20-

Limi t s .

Upper

1 1 7

121

121

113

121

122

120

115

137

150...



C 1 Vr TESTING and CERTIFICATION — — —

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI80 RESOURCE ENGINEERING RES27514 SDB-4-56-58 860723 2235

ETC Smpi« No. Company facility Simple Point 0«>* Time Hnur*

MPDES Compound
Number

33B Hexaehlorobenzene
348 Hexachlorobutadlene
358 Hexachlorocyclopentadiene
368 Hexachloroethane
378 Indeno(l .2.3-c.d)pyrene
388 Isophorone
398 Naphthalene
408 Nitrobenzene
418 N-Nitrosodlmethylamlne
428 N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
448 Phenanthrene
458 Pyrene
468 1 ,2.4-Trichlorobenzene

Resul ts

Sample
Concen .

ufl/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

61
29

320
51

150
71
51
61

320
320
61

170
61
61

OC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

Conecn.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

x

Recov

_
-
-
-
-
-
-
-

_
-
-
-
-

OC Ma t r i x Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

X
Recov

100
91
-

92

90
90
93

87
74
96
66
90



AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

: Chain of Custody Data Required for ETC Data Management Summary Reports

liioteo I; RESOURCE ENGINEERING RES275t4 soB-4-56-58 860723 223S
(TC iMpje Mb. CoMOiny Facility Sample Point 0»l» Time Moiirs

NPOES Compound
Number

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
48 Benzidine
SB Benzo a anthracene
6B Benzo a pyrene
7B Benzo b f luoranthene
88 Benzoi gnilperylene
9B Benzo k f luoranthene

10B bis(2-Chloroethoxy)m»thane
11B bisi 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a.h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
238 3.3' -Dlchlorobenridine
248 Dlethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2.4-Dinltrotoluene
288 2.6-Dinitrotoluene
298 Dl-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B; F-luorene " - •

- • - - - . ' -"-. :- - - - - - - - - ' . -— . - - .

Result*

Sample
Concen .

ug/kg

NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND

HDL
ug/kg

61
110
61

1400
250

80
320
130
110
170
180
180
320
61

320
61

130
80

320
61
61

140
530
320
320
320
180
61

320
320

71
61

OC Replicate

Firtt
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND~
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
NO
ND
ND
NO
ND

~MT~
ND
ND
ND
ND :

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
NDND -
ND

. ND
NO
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0

X
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
^~
.
•-

OC Mat rlx Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND"
ND
ND
ND

' NO

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280^
3280
3280
3280
3280

X
Recov

91
76
82
0.

88
64
76

74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
9?.
81
82

"~87~
80
85
69
JLL-

* - : ~- •?: "



i ?***-;
*

Mfcfcii-i

neee

•{
8000 -i,

T-OJ! '
'"" "il i
_. _l|

" \\
socc-ii

II
j 2000^

J-7

e ic?
8

-HI
tun

1

| 2?6

i_C
256 35*

icar.
t <5.85 ,'11.1

ri**i

•CO I

•5*

L

IS lur. in- L

HLt 2: nt. I'HUD

- Oecaf luorot r ipf-.«r,y Iphosp
Pna I y* is

(OFTPP) for

a t i w e f t b u n d a n c e

t re

».T

51
A>:
<.v
71.1

1 2 *'
197
V'8
1V9
27S

30-60% oK
:..e.«.* than
( re ference
Less tn*r.
40-6U« of
!. e A a t h a n
Bese peak ,
fc/-9X nf ma
10- 3 US of

C

mass
'• ' ?• G

on 1

r i t e

1V8
f ,-na

y

r la

.«.* 6V

Peak

53.
1 .

6X.
•,'X of ma AS 6V
ma * s iva 5U.
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442
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i roe :
No:
No:

lative abundance

mass 198

r mass 1V8

08X08X86 Analyst
14: 18 Processor
>U2206 UIC Batch
1847 « Samples

Vl h t f\i

100.
6.

18.
1.
6.

44.
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u a
12
42
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00
52
68
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71
76
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. /t
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vf^
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Peak
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.1

6X

50

10LI

6
18
1

78
44

19
p* * /
ti,£r
tv> V^VfVl
•H?:o
&\ * V^v ̂ J

.67

. >'6

. 0!:i

. 18

.42

.14

.00

.52

.68

.61

.75

.76

.03
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Status

Uk
::k
Uk
rik
Uk
:.ik
Uk

Uk
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ETC ENVIRONMENTAL
TESTING »na CERTIFICATION

AUG I

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - Solid Matrices (OR20)

Chain o» Custody Data Required for FTC Oato Management Summary Reports

N0180 RESOURCE ENGINEERING RES275I4 SDB-4-56-58 86072 2235 0

rtc s—pi- no.

COMBO u ft d

VOLATILE FRACTION (GC/MS)

Toluene-D8

0-Bromof luorobenzenc

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-FIuoroohenol

2.4.6-Trlbromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-014

PEST1CIOE/PCB FRACTION (GC)

Dlbutylchlorendate

Amount
added
ug

-

-

-

-

-

-

50

50

50

~

-

-

-

-

-

-

79

109

79

"

Cont ro'

Lowp r

81

74

70

24

25

19

23

30

18

20-

Limi t s .

Upper

117

121

121

U3

121

122

120

115

137

150-

—



C I Wr TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (OR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0186 RESOURCE ENGINEERING RES27514 SDB-5-10-12 860724 1950
Cl «»<«<)

ETC S*«plf Mo. Company r«ility S«rl» Point p«'» Time Hmirs

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadlene
35B Hexachlorocyclopentadlene
36B Hexachloroethane
37B Indenod ,2.3-c .d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodlmethylamine
42B N-Nltrosodl-n-propylamine
43B N-Nitrosodiphenylimine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

• l«*4« fiiwi ••!«« Vt ••('«» r««)*ltM in tltv««t* IVlt.

C •vr*««rr PMMMIIV wtrifito.

R e s u l t s

Sample
Conccn .

ug/kg

ND
ND
NO
ND
ND
NO

1590
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg.

310
150

1600
260
760
360
260
310

1600
1600
310
870
310
310

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

Second
ug/kg

NO
' ND

NO
ND
NO
ND
NO
ND
NO
ND
ND

ND ND
ND , ND
ND • ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

Conccn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

.

.
-
-
-
-
-
-

-

-
-
-

OC Mat rlx Spiko

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

'/,
Recov

3280 100
3280 91

0
3280 \ 92

0 •
3280
3280
3280

0
3280
3280
3280
3280
3280

90
90
93

87
74
96
66
90



_ crf.rc ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOt 86 RESOURCE ENGINEERING RES27514 SDB-5-10-12 860724 1950
Ej«0«*<1

FTC S«np)e ND. Company Facility 3*rl» Point 0»i» Tim* Hour*

Compound :

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidlne
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

10B bis
118 bis
128 bis
13B bis

a (anthracene
aipyrene
b)f luoranthene
ghilperylene
k)f luoranthene

2-Chloroethoxy)m«thane
2-Chloroethyl) ether
2-Chloroisopropyl)ether
2-Ethvlhexvl )phthalate

14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
168 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenro(a.h)anthracene
208 1 ,2-Oichlorobenzene
21B 1 .3-Dichlorobenzene
22B 1 .4-Dichlorobenzene
23B 3.3 -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
298 Oi-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene

--32B-'-Flu6ren'e"---'-- "— - r-~

" _ .

Resu l ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg.

310
570
310

7100
1300
400

1600
660
570
860
920
920

1600
310

1600
310
680
400

1600
310
310
710

2700
1600
1600
1600
920
310

1600
1600
360
310

QC Rep l ica te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- -

- -

OC Mat r ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280-
IT : • :"• *,

• ^ .-•? . •

X
Recov

91
76
82
0,

88
64
76

74
86
89
57
82

100
94
90
89
98

-
83
84
87
6

94
92r

81 .
82
87
80
85
69

- 91

•
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ETC ENVIRONMENTAL
TESTING antt CERTIFICATION

12. 19R6

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

- - - ' -- :

Chain of Custody Data Required for ETC Data Manaflemeni Summary Reports

N0186 RESOURCE ENGINEERING RES275U SDB-5-10-12 86072 1950 0
f 1 ir^rf

ETC S*"pl* No. <;«"o»"v r^ i i» '» r,*»ri- r--.ini (•*<•• i imf ii'.mt

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nltrobenzene-DS

2-Fluorobiphenyl

Terph*nyl-DM

PESTICIDE/PCB FRACTION (GC)

Dlbutylchlorendate

— —

Amount
added

-

-

-

-

-

-

50

50

50

X Recove ry

-

i

-

-

-

-

80

103

77

Cont ro 1 1 imi I s •

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

1

1

1

7

21

21

13

21

122

1

20

15

137

150-

- . . .
. = - • • • •



f^lc T 1C ENVIRONMENTAL
TESTING tntt CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports :

ntot$0 RESOURCE ENGINEERING RfcS27514 SOB-5-26-28 860725 0530

ETC >OT*It Hit, '•.-..' Coxciny FjciHty Svnple Point 0(1* .Time Hours

Compound

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

alanthracene
alpyrene
b)f luoranthene
ghl)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B ! .2-DichlcrcbenzsRS
21B 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
23B 3.3' -Dichlorobenzidine
24B Olethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Oinltrotoluene
28B 2.6-Oinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
3IB Fluoranthene
32B Fluorene

Results

Sample
Concen,'

ug/kfl

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Hbt
ug/kfl

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

OC Replicate

Firtt
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

: Second
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND

Concen.
Added
ug/kfl

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recbv

_
-
_
.
-
.
-
-_
_

-_

-
.
-
-
-
-
-
-
.
-
-
-
-
-
-
.
-

:

OC Matrix Spike

Unspiked
Sample
us/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

*Recov

91
76
82
0.

88
64
76

74
86
89
57
82

100
94
90
89
98
.

83
84
87
6

94
92.
81
82
87
80
85
69
91



ETC ENVIRONMENT ti
TESTING anii CEKT If lCAT ION

Introduction i
This report contains the analytical results on your soil sample. It is designed to'inctude;,,
comprehensive data from the entire analytical process in order to sat isfy the needs; of.-
various levels of review. ' \ \ •

1 - '
The results obtained from your sample are presented m tabular format immediately .following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data way
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra. .

The procedures used in the analysis of the sample are described in this report's methodology
section. AH analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the'class
of analysis. . •

Priority Pcllultnts

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMD1_ (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per satnple
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery 'data- and
instrument calibration data are included in the Method Performance Data Tables.



ETC ENVIRONMENTAL
TESTING ana CERTIFICATION

AUG 12

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

^

Chain of Custody Data flequtred for ETC Data Management Summary Reports

N0190 RESOURCE ENGINEERING RES27514 SDB-5-26-28 86072 0530 0

fTC S«o., M». r~,o.o, r.,,l,.y ,.,„,. PMn. (..,. T 1(~ .'' ' X.%?

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

D-Bromof luorobenrene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4. 6-Trlbromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiohenyl

T«rph«ny 1-014

PESTICIOE/PCB FRACTION (GC)

Dibutylchlorendate

•• •*• ' •-««—

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

-

-

-

79

97

73

-

Cont rol Limi t s .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

150-



AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI90 RESOURCE ENGINEERING RES27514 SDB-5-26-28 860725 0530

ETC S*TO)« Mo. Company Faci l i ty Sampl? t-pjnt 0»t» Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod .2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodlmethylatnlne
428 N-Nitrosodl-n-propylamine
43B N-Nitrosodlphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenrene

Resu l t s

Sample
Concen .

ug/kfl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kfl

63
30

330
53

160
73
53
63

330
330
63

180
63
63

QC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

- - • - - - • •

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

V.
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC M a t r i x Spike

Unspikcd
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91

-
92

-
90
90
93

-
87
74
96
66
90

-
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 187 RESOURCE ENGINEERING RES27514 SOB-5-32-34 860725 0545

ETC Samp]* No. Company Facility Sample Point Oa'« Tinw Hours

MPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexaehlorocyclopentadiene
36B Hexachloroethane
37B Indenod . 2.3-c. djpyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodlmethylamlne
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
448 Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

Results

Sample
Concen.

ug/kg

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

ISO
63
63

OC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/k»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

.
-
-
-
-
-
-
-

_
-
-
-
-

OC Matr ix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

X
Recov

100
91
-

92

90
90
93

87
74
96
66
90
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOtd?;; RESOURCE ENGINEERING RES27514 SOB-5-32-34 860725 054S
: CJ*p3«o

ETC S««l« Mo. Company Facility Sample Point Oat* TiM Mnur*

NPDES Compound :; ".-'•
Number • ±'

• - •••' •

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzldine
SB Benzo(a)anthracen«
6B Benzo aipyrene
7B Benzol b)f luoranthene
8B Benzol ghilperylerte
9B Benzol k)f luoranthene

10B bis(2-Chloroethoxy)methane
MB bis 2-Chloroethyl) ether
12B bin 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
1SB Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthraeene
20B 1 ,2-Dichlorobenzene
21B 1 . 3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzldine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dlnitrotolucne
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31 B- Fluor anthene
328 Fluorene

• ' ~

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Kecov

_
-
-
-
.
_
-
.
-
.
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.

:
• -

OC Matr ix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

X
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
92.
81
82
87
80
85
69
91



Flic ,»02£6

"^sVii-.'4"

Jf**?-!
;

m £ 6 i -i
1

i3eo«H

ii**a-

nsee]

. . .

?e*e-|
i

3COOH.
1!< ooO-i

i***j|
isooc 4
.jj

anaa-il
ii

we-]!
cccol

J
1»a^ (

PJ .'A'

j SoAA.i;:. •!', Ti, M f c S f S T
•<5 EMM

J •-*«-•

1
i
1

f*

1
1

117
t \

i 1 *-b

I I 1 \
1... 1 1
t % 1 1

1 V 1 I
! I ! 1i l l i * r
I I i /
t * H t *

! ! 5 M

i n *i t i
1! e l&? i I : i

d II 1 9 \ 1 I 1 ! 1
L 1 ,111 | .. 1 .1 Ji l.li I.̂jLii.i.J:!.̂ ;.! t| îii p. :̂ '.i. . ̂ |
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TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR20)

. _ — --- -r - . - - -

Chain of Custody Data Required for FTC Data Management Summary Reports

NO 187 RESOURCE ENGINEERING RES27514 SDB-5-32-34 86072 0545 0
FMpi.rt

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GO

Oibutylchlorendate

• t

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

X R e c o v e r y

-

-

-

-

-

-

82

99

78

-

Cont rol Limi t s .

Lower

R1

74

70

24

25

19

23

30

18

20-

Upper

1 17

21

121

3

121

122

120

1 15

137

150-

- r - - - •• '

•

:.r'' " '



t 1C TESTING and CERTIFICATION
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (OR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0 189 ft£SOUf?C£ ENGINEERING KES27514 SOB-5-40-42 860725 0555 ;!

ETC <«ipl« ND. . Coopiny . Facility 3<nt>l* Point 0>t« Time Hours

MPDES Compound ;ij
Number. •' ••• •; ' • ' " : " < • : • -?-:'

- •.; ' • ' ; ' • • ••'"• . '•: '•• ?J x:
IB Aeenaphthene
2B Acenaphthylene
38 Anthracene
48 Benzldine
5B Benzotalanthracene
68 Benzo aipyrene
78 Benzol b)f luoranthene
SB Benzol ghilperylene
9B Benzo(k)f luoranthene

108 bis(2-Chloroethoxy)iMthane
118 bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl ether
I5B Butyl benzyl phthalate
16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a.h)anthraeene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 ,4-DichIorobenzene
238 3.3 -Dichlorobenzidlne
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinltrotoluene
28B 2.6-Dinitrotoluene
298 Di-n-octyl phthslste
308 1 .2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

«DL
ug/kg

62
110
62

1400
260

82
330
130
110
170
190
190
330
62

330
62

140
82

330
62
62

140
540
330
330
330
190
62

330
330

72
62

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sec end
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

* ;
Recov

.
-
-
-
.
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matr ix Spike

Unsplked
Sstaple
Ufl/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
Ufl/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

•x.
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
92.
81
82
87
80
85
69
91



ETC £ NVIROKMENTAL
TESTING ami CERTIFICATION

Introduction .•';
This report contains the analytical results on your soil sample. It is designed .to include;* .h
comprehensive data frorr, the entire analytical process in order to sat isfy the' neeosi of ^ ' j,j
various levels of review. ' ''

The results obtained from your sample are presented in tabular format immediately following ::

this introduction. Quality assurance data is tabulated along with the appropriate sample :.
results for verification. Depending on the analyses ordered, the quality assurance data may .• ;
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample '
as well as results from surrogate compound analyses. Quality assurance data for verification ,
of p'ope- instrument performance is also included where appropriate. The report appendices ':
include the chain of custody record for your sample and. where appropriate, the gas ,
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All ana'yt 'cai procedures within our laboratory are performed witMn a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this repc-t 's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Pollutants

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDi_ (Below Method Detection Limit). When a compound or element is not
present at any delectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen withm each quality assurance batch and are therefore not necessarily ,|
spikes and replicates of this report's sample. Surrogate compound recovery data and.
instrument calibration data are included in the Method Performance Data Tables.



ETC ENVIRONMENTAL
TfSTINO »nd CERTIFICATION

AliG 12 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0189 RESOURCE ENGINEERING RES275I4 SDB-5-40-42 86072 0555 0
fi.ps.rf

ETC S*"pl» M». r«<"p»ny r«'.IM'v '.*»f,|» P»int t'»'« T lm» ll-.un

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-OS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIOE/PCB FRACTION (GC)

Dibutylchlorendate

• mm '•*<••' i.«.-t

Amount
added
ug

-

-

-

-

-

-

50

50

50

-

f. Recovery

-

-

-

'

-

-

75

86

65

-

Cont rol Limit s •

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

117

121

121

113

121

122

120

115

37

150-

•



ENVIRONMENTAL

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cham of Custody Data Required for ETC Data Management Summary Reports

N0189 RESOURCE ENGINEERING RES27514 SDB-5-40-42 860725 0555
f )»p«ed

CTC S*mpJ» Mo. Company 'aci l i ty *".««(• !• Point Cut* Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hcxachloroethane
37B Indeno(l ,2.3-c .d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

1

-— . - , - - - - - - - '.I"- . - - - . - . - - L - - .

R e s u l t s

Sample
Conccn .

ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MDL
ug/kg

62
29

330
52

150
72
52
62

330
330
62

180
62
62

OC Repl icate

First
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Second
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

•

OC Blank and Spiked Blank

Blank
Data
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Conecn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recow

-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspikcd
Sample
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Conccn .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

7,
R e c o v

100
91

-
92

-
90
90
93

-
87
74
96
66
90



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your soil sample. It is designed to include
comprehensive data from the entire analytical process in order to sat isfy the needs of
various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chrornatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Pollutants

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes "and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.



ENVIRONMENTALc

NPDES
Number

/ U TESTING ana CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports ;

N0»88 RESOURCE ENGINEER ING f*ES275t4 SDB-5-48-50 860725 06fO :::.;::

ETC Sample No, Company : Facility Sample Point Oat« . Ti** Hours

: Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
58 Benzo a anthracene
6B Benzo a pyrene
78 Benzo b fluoranthene
SB Benzo ghi)perylene
9B Benzo k) fluoranthene

10B bis(2-Chloroethoxy)methane
118 bis
128 bis
138 bis

2-Chloroethyl) ether
2-Chloroi sop ropy 1) ether
2-Ethylhexyl) phthalate

14B 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 78 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
23B 3.3 -Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2.6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Resul ts

Samp 1 e
Concen ,

- ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDU:
: ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

..-•f.X . - - • : •
RecoV

_

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Orispiked
Sample :

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen :
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

X
Recov

91
76
82
0.

88
64
76

74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
92.
81
82
87
80
85
69
91

_

=^~MJ

_^r£



C ENVIRONMENTAL ^ ^~

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 188 RESOURCE ENGINEERING RES27514 SDB-5-48-50 860725 0610
" • EJaps«d "

ETC Sample No. : Company Facility Sample Point [i^te Time Hours

NPDES Compound ;
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( I , 2 ,3 -c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B I ,2.4-Trichlorobenzene

A *tcov«ry nornally variable u»'oq cstoblichcd methodology.

6 Recovery normally vertfud.

Resu l t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

OC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
Recov

100
91
-

92
-

90
90
93
-

87
74
96
66
90



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 12 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR2O)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0188 RESOURCE ENGINEERING RES27514 SDB-5-48-50 86072 0610 0
( lapsed

ETC SA"lpl* NO. Company f "a- : l .M 'v o*mr>l* C'o i n ' f ' f l l f Tlrne M- - 'U fS

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 , 2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2 .4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

, . . . . . . , . , , . . .

Amount
added

-

-

-

-

-

-

50

50

50

-

-

-

-

-

-

81

93

78

Cont rol Limi t s t

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

1

1

1

1

1

1

17

21

21

13

21

22

20

5

37

150-

....___...- . - ........ - . - - - - - - - - : . . . . . . . . - - - . . . - .

•

. . . . . . . ..,. ,



£-lR ENVIRONMENTAL _ , ^^ ^J
C 1 V^ TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI85 ; RESOURCE ENGINEERING RES27514 SOB-5-58-60 860725 0640
.-. ' Elapsed

'. ETC Sample No. '•• . Company Facility Sample Point Dat» . Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 , 2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

B Pceov«ry Manually ve r i f i ed .

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

QC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

•

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
Recov

100
91
-

92
-

90
90
93
-

87
74
96
66
90



ENVIRONMENTAL
Km 1 \s TESTING and CERTIFICATION "" '"

AUG 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0185 RESOURCE ENGINEERING RES275U SOB-5-58-60 860725 0640
EJitpsed

.-. ETC Sample :N6. Company Facility Sample Point Date Time Hours

NPDES Compound
Number :

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo a anthracene
6B Benzo a pyrene
7B Benzo b fluoranthene
88 Benzo ghi)perylene
98 Benzo k) f luoranthene

lOB bis 2-Chloroethoxy)methane
IIB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
168 2-Chloronaphthalene
1 78 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a ,h)anthracene
208 I .2-Dichlorobenzene
218 I , 3-Dichlorobenzene
22B I ,4-Dichlorobenzene
238 3.3'-Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2.4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 I ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

, - . . - ,-_,._ - - : . - . - . - . - . . - - . - . -

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
1 20
63

1500
260

83
330
140
I 20
ISO
1 90
190
330
63

330
63

140
83

330
63
63

1 50
550
330
330
330
1 90
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

, o:

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-. - - * - - - •

QC Matrix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98

83
84
87
6

94
92.
81
82
87
80
85
69
91



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 12. 1986

Chain of Custody Data Required for ETC Data Management Summary Reports

N0185 RESOURCF. ENGINEERING RES27514 SDB-5-58-60 86072 0640 0
F Ups*<1

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

i,-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2 . 4 . 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Oibutylchlorendate

i ra Ira Con'rn" l.B.'f

Amount
added

ug

-

-

-

-

-

-

50

50

50

-

% R e c o v e r y

-

-

-

-

-

-

92

107

93

-

Cont rol Limi t s ,

Lowe r
•

81

74

70

Uppe r

1

1

1

24

25

19

23

30

18

20-

1

1

1

1

1

1

i

1 '

21

21

3

21

22

20

15

37

50..

•
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ENVIRONMENTAL
"" C I \+ TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cnain of Custody Data Required for ETC Data Management Summary Reports

N0162 RESOURCE: ENGINEER ING : RES275i4 soB-e-12-14 860724 0230 -.
. • . • • - . . . - ' ' : Elopsea

ETC Sample No, Company . Facility . Sample Point Da te Time Hours

NPDES Compound
Number

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo aianthracene
68 Benzo ajpyrene
7B Benzo b)f luoranthene
8B Benzo ghi)perylene
9B Benzo k)f luoranthene

10B bis(2-Chloroethoxy)methane
I IB bisl2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Samp 1 e .
•Conccn .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

>•: MDll
ug/kfli

320
580
320

7300
1300
420

1700
680
580
880
950
950

1700
320

1700
320
700
420

1700
320
320
730

2700
1700
1700
1700
950
320

1700
1700
370
320

QC Replicate

Fir-st .
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conccn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample

':••• ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82

OB
88
64
76

74
86
89
57
82

100
94
90
89
98
-

83
84
87
6

94
92c
81
82
87
80
85
69
91



ENVIRONMENTAL

'- . "

C f \+ TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0162 RESOURCE ENGINEERING RES27514 SDB-6-12-14 860724 0230
Elapsed

ETC Sample No. Company Facility S*r»pl» Point D*'» 7jm« Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2 ,3 -c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nit rosodimethylamine
428 N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

B Ptcnvtrv normally vonoDI« using «flablith«1 ncthodoloqv.

j -v - - : - - v ._ .: : - .-:.

Resu l t s

Sample
Concer t .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg«

320
150

1700
270
780
370
270
320

1700
1700
320
900
320
320

QC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91
-

92
-

90
90
93

_
87
74
96
66
90

,-_



ENVIRONMENTAL
TESTING and CERTIFICATION

August 13. 1986

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - Solid Matrices (QR20)

Chain of Custody Data Required lor £TC Data Management Summary Reports

'•,': N0162- • • : • ; .;•'• • • . ' - • ' " , • '
. 'ETC Sample No. •:•: . Company : Facility Sample Point 0at» Time Hours

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4, 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrbbenzene-D5

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC/MS)

Oibutylchlorendate

s IF8 EPA Contio! Limits

** Adviiory C'^nitt-Onty. •

Amount
Added

ug

-

-

-

'

-

-

so
SO

so

-

% Recovery

-

-

-

-

-
'

136

109

91

-

Control Limits *

Lower

8T

74

70

24

25

19

E 2*

30

18

20**

Upper

117

121

121

113

121

122

120

H5

137

150**
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ENVIRONMENTAL
CM

NPDES
Number

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

. : Chain of Custody Data Required for ETC Data Management Summary Reports

NOie.t vf RESOURCE ENGINEERING RES27514 SDB-6-28-30 860724 0305
. . •" :•'.":•. Elkpsed

'• ETC •Sample Nb:; ... '• '• Company • Facility Sample Point Da'° Time' Hours

Compound

IB Acenaphthene
28 Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzo
88 Benzol

a)anthracene
aipyrene
b)f luoranthene
ghi)perylene

9B Benzo(k) f luoranthene
10B bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 i ,4-Dichlorobenzene
238 3 , 3 ' -Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
1 20
63

1500
260
83

330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Uhspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
OOOrt
OI.UV

3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82

0«
88
64
76
-

74
86
89
57
82

100
94
90
89
98
-

83
84
87
6

94
92.
81
82
87
80
85
69
91



ENVIRONMENTAL
C 1 V^ TESTING and CERTIFICATION

AUG 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0161 RESOURCE ENGINEERING RES275M SDB-6-28-30 860724 0305
Elapsed

ETC Sample No. Company Facil ity Sample Poim O a 1 e Tirrw Hours

NPDES Compound
Numbc r

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyc lopen tadiene
36B Hexachloroethane
37B Indeno( I . 2 . 3-c . d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nit rosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B I . 2 .4-Trichlorobenzene

i •>

Resu l t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
67 4
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

OC R e p l i c a t e

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Dat a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concon .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rix Spike

Unsp iked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91

-
92

-
90
90
93
-

87
74
96
66
90



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR20)

AUG 12. 1986

Chain of Custody Data Required for ETC Data Management Summary Reports

N0161 RESOURCE ENGINEERING RES27514 SDB-6-28-30 86072 0305 0
F l9p»«d

ETC Sample N6 . Company c a i l U T v S**r>l* poinT Dd't Tim* Hours

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2,4 . 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorcndate

• in tr» Control liH<ti

Amoun 1
added

-

-

-

-

-

-

50

50

50

-

X R e c o v e r y

-

-

-

-

-

-

85

112

86

-

Cont rol Litni t s ,

Lower

81

74

70

24

25

19

23

30

18

20-.

Uppe r

1 17

121

1

1

1

1

21

13

21

22

120

1

1

5

37

150-

•

.«.,
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ENVIRONMENTAL

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N0164 yr RlSOURCE ENGINEERING RES27514 SDB-6-38-40 860724 0350

ETC Sample No. .•:.. Company Facility Sample Point Da"? Time Hours

Compound

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
68 Benzo
78 Benzo
88 Benzo
9B Benzo

alanthracene
a ( ipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Resul ts

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDU
ug/kg

62
110
62

1400
250

81
320
130
110
170
190
190
320
62

320
62

140
81

320
62
62

140
540
320
320
320
190
62

320
320

71
62

QC Repl icate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
- •
-
-
-
-
-
-
-
-
-
-
-
-
-

- -
-
-

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98
-

83
84
87
6

94
92e
81
82
87
80
85
69
91



ENVIRONMENTAL
" C I <L» TESTING and CERTIFICATION

AUG 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0 164 RESOURCE ENGINEERING RES27514 SDB-6-38-40 860724 0350
Elapied

FTC SampJe Nfo. Company Faci l i ty Sample P^int Da te Tim* Hours

NPDES Compound
Numbe r

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 .3 -c .d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nit rosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 , 2 ,4-Trichlorobenzene

B Ptt'.ovvy nuf..,<lllv v« r . f i t «J .

Resu l t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
29

320
52

150
71
52
62

320
320
62

180
62
62

QC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Dat a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91
-

92
-

90
90
93

-
87
74
96
66
90



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

AUG 12. 1986

Chain of Custody Data Required for ETC Data Management Summary Reports

N0164 RESOURCE ENGINEERING RES27514 SDB-6-38-40 86072 0350 0
f i»r",*fi

FTC Sampl* Na . Company F a r i M r y Svol* Poinr fM'» Time H-:-u» -\

Compound

VOLATILE FRACTION (GC/MS)

Toluene-DS

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2 4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

t?

Amount
added

ug

-

-

-

-

-

-

50

50

50

"/. R e c o v e r y

-

-

-

-

-

-

90

101

76

Cont rol Limi t s ,

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

1

1

1

1

1

1

1

17

21

21

13

21

22

20

15

37

150-

•

„;•/
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ENVIRONMENTAL
C 1 W TESTING and CERTIFICATION

AUG 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

; . : Chain of Custody Data Required for ETC Data Management Summary Reports

NO 1^5 :• RESOURCE ENGINEERING RES27514 SDB-6-48-50 860724 0410 ;:.
. ' . •:'.-. . • .-.•••• . - . . ' • . EJ»p«*tf

. ETC SampJe -No. . ,• : • Company • . — • Facility . Sample Point Da'» .Time Hours

Compound . ' • • • ' ' i "^

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
78 Benzo
88 Benzo
9B Benzo

a)anthracene
alpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3 ,3 ' -Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Resul ts

Sample
Concen.

, ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
110
62

1400
260

82
330
130
110
170
190
190
330
62

330
62

140
82

330
62
62

140
540
330
330
330
190
62

330
330

72
62

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND

Concen. •
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

.Unspiked
Sample

- . : - • ug/kg
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82
0.

88
64
76
-

74
86
89
57
82

100
94
90
89
98
-

83
84
87
6

94
92,
81
82
87
80
85
69
91



ENVIRONMENTAL
"""" C I I* TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0165 RESOURCE ENGINEERING RES27514 SDB-6-48-50 860724 0410

ETC Sample No. Company faci l i ty Samc'le Point D a ' e Tim* Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 , 3-c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

Resul t s

Sample
Conccn .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

62
30

330
52

150
72
52
62

330
330
62

180
62
62

QC R e p l i c a t e

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
R e c o v

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91
-

92
-

90
90
93

-
87
74
96
66
90



ENVIRONMENTAL
C f Vrr TESTING ana CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0165 RESOURCE. ENGINEERING RES27514 SDB-6-48-50 86072 0410 0

ETC S/tmpl* NO. Como*ny r •)•: l l l ' v ".»•"[•]» PO

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2 . 4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• IF0 Iff Control l.wn

Arnoun t
added

ug

-

-

-

-

-

-

50

50

50

-

-

-

-

•

-

-

88

98

83

-

inl { • • • < • • • T im? II.. Mr :,

AUG 12 1986

Cont rol Limi t s ,

Lower ! Upper
i

81

74

70

24

25

19

23

30

18

20-

1 17

121

1

1

i

21

13

21

22

20

15

37

ISO-

.•
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ENVIRONMENTAL
• " C I O TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

: ..: •;. Chain of Custody Data Required for ETC Data Management Summary Reports

fio V&3 K RESOURCE ENGINEERING f?ES27514 SDB-6-52-54 860724 0420

ETC Sample 'No. :: Company • Facility : Sample Point Oat? Time Hours

Compound -: -.:.'. ;.:,

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
48 Benzidine
5B Benzo
68 Benzo
78 Benzo
8B Benzo
98 Benzo

a)anthracene
a ipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3 ,3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
3'iB Fluoranthene
32B Fluorene

Resul ts

Samp lie
Concen .

.. ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330

63
330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

0
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280
3280

%
Recov

91
76
82

0.
88
64
76
-

74
86
89
57
82

100
94
90
89
98

-
83
84
87
6

94
92,
81
82
87
80
85
69
91



ENVIRONMENTAL
. CIV* TESTING and CERTIFICATION

AUG 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0163 RESOURCE ENGINEERING RES27514 SDB-6-52-54 860724 0420
EJapsed

ETC SatipJe No, Company Faci l i ty Sample Point 0-M? Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno ( I ,2 . 3-c , d jpyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B I . 2 , 4-Trichlorobenzene

y •) ?

Resu l t s

Sample
Concert .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

ISO
63
63

OC Rep l i ca te

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Dat a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3280
3280

0
3280

0
3280
3280
3280

0
3280
3280
3280
3280
3280

%
R e c o v

100
91

-
92

-
90
90
93

-
87
74
96
66
90



*i ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (QR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0163 RESOURCE ENGINEERING RES27514 SDB-6-52-54 86072 0420 0

ETC S**pl» NO. Company fat Il l 'y S*npl» Point Oa t * T lm» Hour>

AUG 12. 1986

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2,4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• lr*t f« Control lirnt*

•I Atfviiory L i n i r t Onlr

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

% Recovery

-

-

-

•

-

-

83

103

82

-

Cont rol Limit s ,

Lower

88

86

76

10

21

10

35

43

33

24-

Uppe r

110

115

114

94

100

123

114

116

141

154-
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ENVIRONMENTAL
CT*

NPDES
Number

+ TESTING and CERTIFICATION ~

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cnam of Custody Data Required for ETC Data Management Summary Reports

N0132 RESOURCE ENGINEERING RES27514 SDB-7-26-28 860719 0015

ETC Sample No, Company Facility Sample Point Date Time Hours

:-^/|:
;-p::Cornp0iifld

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo(a)anthracene
6B Benzoi
7B Benzo
8B Benzo
9B Benzo{

a(ipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis(2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21 B 1 , 3-Dichlorobenzene
22B 1 ,4-DichIorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
140

77
1800
320
100
400
170
140
210
230
230
400

77
400

77
170
100
400

77
77

180
670
400
400
400
230

77
400
400

89
77

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
0
0
0
0
0
0

. 0
0
0

%
Recov

_
-
-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-
'-
-
-
-
-
-
-
-
-
-
-

'

QC Matr ix Spike .

Unspiked;
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Co n c e n .
: Added
:: . ug/kg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%
Recov

94
93
94

0»
85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C 1 \s TESTING and CERTIFICATION ""

AUG 4, 1 986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0132 RESOURCE ENGINEERING RES27514 SDB-7-26-28 860719 0015
.Elapsed

ETC Sample No, Company Facility Sample Point Da te Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
368 Hexachloroethane
37B Indeno(l ,2,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B I .2 .4-Trichlorobenzene

-.. .. - ' • = • .'.-;. ".- -" -'

Resul ts

Sample
;Conccii .

ug/kg

ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
36

400
65

190
89
65
77

400
400

77
220

77
77

QC Replicate:

First
us/kg-

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC .Blank and Spiked Blank

Blank
Da t a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concert .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
R e c o v .

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matr ix Spike

Unspiked
Sample

: ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94

-
91

86
90
81

93
78
97
92
88



ENVIRONMENTAL
TESTING ana CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR2O)

AUG 3, 1986

crtain of custody Data Required for ETC Data Management summary Reports

N0132 RESOURCE ENGINEERING RES27514 SDB-7-26-28 86071 0015 0
EJapstd

ETC Sample N6. Como»ny Facility Sample P61nt o»t« Ilffl* Houf»

" Compound

VOLATILE FRACTION

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2,4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

• ire CPR Control L lH l ts

Amount

*3Se4

-
-
-

-
-
-

50

50

50

5J Recovery

-

-

-

-

-

-

89

74

69

Control Limits X

Lower ;

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150

• - ;-!.";
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TABLE 2: METHOD PERFORMANCE DATA (.QR23)

GC/MS Turnna Data - Deca f luor-o t r iphenvlphosp me I OFT HP) for Base/Neutral
Ana 1ysis

% R e l a t i v e Abundance !

Ion Abundance Base Appropriate
m/z C r i t e r i a Peak Peak Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60X of mass 198
Less than 2% of mass 69
(reference onlv)
Less than 2X of mass 69
40-6 OX of mass 198
Less than IX of mass 198
Base peak, 100X r e l a t i v e abundance
5-9X of mass 198
10-3 OX of mass 198
Greater than IX of mass 198
0-100X of mass 443
Greater than 40X of mass 198
17-23X of mass 442

50
0

53

41

100
6
22
2
12
84
16

.45

. UO

. 05

.24

.21

.74

. 00

.42

. 04

. U2

.57

.94

.28

50.
0.

53.
.

41.
,

100.
6.
22.
2.
77.
84.
19.

45
00
05 .
45
21
74
00
42
04

02
21
94
17

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok i
Uk

' Ok

Injection Date:
Iniection Time:

Run No:
Spectrun No:

08/02/06
15:34
>G85>1
1735

Analyst:
Processor:
QC Batch:
Samo1es:



ENVIRONMENTALcm

NPDES
Number •

«r TESTING and CERTIFICATION ' ^"

AUG 4, i986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N(H35 RESOURCE ENGINEERING RES27514 SDB-7-38-40 860719 0035

€TC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
66 Benzo
78 Benzol

a)anthracene
a (ipyrene
b if luoranthene

88 Benzo(ghi)perylene
98 Benzo(k)f luoranthene

10B bis 2-Cnloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
196 Dibenzo(a,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 .4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2.4-Dinitrotoluene
288 2.6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BM)L
ND
ND
ND
ND
ND
ND

MDL
ug/kg

71
130

71
1600
290
93

370
150
130
200
210
210
370

71
370

71
160
93

370
71
71

160
610
370
370
370
210

71
370
370

82
71

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
.ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample

ug/kg:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .
'•:.. Added ;v

: u9/k9;..
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%
Recov

94
93
94
0.

85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C 1 Lr TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

.Chain of Custody Data Required for ETC Data Management Summary Reports

NOT35 RESOURCE ENGINEERING i; RES275U SDB- 7-38-40 8607T9 0035
: • " ' : / ' ' ' . ' • • ' ' • ' • ' • . " • • : • • . ' • • . • • '•'• ' • • ' • - •• ' : '•.-••' . . "• • • • • • -.' Elapsed

ETC Sample No, Company • . • • : . • • :' • : . : . , . ':•;' •'. ' Facility ' • • ( • ' . Sample Point Date Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( I ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nit rosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B I .2 ,4-Trichlorobenzene

Results

Sample
Cone en .,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDt :

ug/kg

71
33

370
59

170
82
59
71

370
370

71
200

71
71

QC Replicate

; '̂:Fi'r it ;••::."
; •• ; ug/kg; .

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second"
.;., ug/kg :;j

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

: ; • • : . • u9/k9

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Cone en .
Added
US/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat r i x Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
R e c o v

98
94

-
91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR2O)

AUG 3, 1986

Chain of custody Data fWqtriraa for ETC Data Management summary Report*

NO 1 35 RESOURCE ENGINEERING RES27514 SOB-7-38-40 86071 003d 0
Elapsed

ETC sample N6. C<ya«Hrty facility sample Palm D»i« TUM Hour*

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2 .4 .6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

t ire tPfl Control l.l»U»

Amount

*33ed

-

-

-

-

-

-

50

50

50

% Recovery

-

-

-

-

-

-

92

80

75

•

Control Limits *

Lower

50

50

50

20

20

10

20

20

20

Upper :

160

160

160

140

140

140

140

140

150

x^-^f
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TABLE 2: METHOD PERFORHANCE DATA t

Tuning Data - Deca f 1 uo ro t r i pheny 1 phosp i ne IDFTPP) for Base/Neutral
Ana 1 ys i s

% R e l a t i v e Abundance ;
Ion Abundance Base Appropriate '

C r i t e r i a Peak Peak

I n j e c t i o n Date:
1 n iec tion T i me:

Run No:
Spec t run No:

08/02/86
15:34
>G8531
1735

Ana 1yst:
Processor:
QC Batch:
Samp 1es:

0

Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60*
Less t

of
han

mass
2* of

198
mass 69

Creference onlv)
Less t
40-60*
Less t

han
of

han
Base peak
5-9* o
10-30*
G r e a t e
0-100*
Gr ea t e
17-23*

2* of
mass
1* of

, 100*

mass
198
mass
re 1 a

69

198
t i ve abundance

f mass 198
of

r t
of

r t
of

mass
han 1 *
mass

198
of mass 198
443

han 40* of
mass 442

mass 198

50
0

53

41

100
6
22
2
12
84
16

.45

. 00

. 05

.24

.21

.74

. 00

.42

. 04

. 02

.57

. 94

.28

50.
0.

53.
.

41.
.

100.
6.
22.
2.
77.
84.
19.

45
00
05 .
45
21
74
00
42

0-4
02
21
94
17

Ok
Uk
Ok
Ok
Ok
Ok
Ok
Ok

. Ok
Ok ,
Ok
Ok '
Ok ,



ENVIRONMENTAL
Crc^ JfcSr ING and CERTIFICATION • ^ 1

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOT34 RESOURCE ENGINEERING RES275U SDB-7-42-44 860719 0125

ETC Sample J*r, - Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo(a)anthracene
6B Benzo
7B Benzo
8B Benzol

alpyrene
b)f luoranthene
ahi )oervlene

9B Benzo(k)f luoranthene
lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
238 3,3 ' -Dichiorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
NU
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

WDL
ug/kg

70
130

70
1600
290
92

370
150
130
200
210
210
370

70
370

70
160
92

370
70
70

160
610
370
370
370
210

70
370
370

81
70

QC Replicate

First .
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:
:QC Matrix .Spike

Unspiked
Sample
us/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .
Added
ag/fcg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%
Recov

94
93
94
0.

85
70

120

80
95
90
86
79
96
85
97
86
95

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
CIO TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0134 RESOURCE ENGINEERING. : RES2751-4 SDB-7-42-44 860719 0125
.:.'• .• • . .: •'• > - • ' • ' ' • / . • : ' • ' • : • • • . . :":' ; •'•.• .. .••: • •'• . :':. Elapija

ETC Sample No. Company ' . . .. . •. . Facility - . • ' • : : Sample Point Date Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

0 Recovery nornally variable ucin^ «Btablilhtd Methodology.

Results

Sample
Cone eh ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:' MDV •'••
ug/kg

70
33

370
59

170
81
59
70

370
370

70
200

70
70

QC Replicate

: First ••- '••
x: ug/kg :;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg ;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

S. ug/kg i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Concert.
Added
:u9/k9

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%:

Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

; ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94

-
91

-
86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GO/MS Data (QR2O)

AUG 3. 1986

cnaln of custody Data Required for ETC Data Management summary Reports

NO 1 34 RESOURCE ENGINEERING RES27514 SDB-7-42-44 $6071 0125 0
E 1 apstd

ETC Sample no- company Facility Sample Paint o«t« Tim* H«ur>

Compound

VOLATILE FRACTION

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol-05

2-Fluorophenol

2 ,4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

t IfB iff Control U«lt»

Artount
added

-

-

-

-

-

-

50

50

50

% Recovery

-

-

-

•

-

-

102

89

83

Control Limits X

Lower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150
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TABLE 2: METHOD PERFORMANCE DATA '.QR23)

GCXMS Tuning Data - Deca f 1 uo ro t r i pheny 1 phosp i ne (.DFTHP) for Base/Neutral
Ana 1ysis

% Relative Abundance
Ion Abundance Base Appropriate :

m/z C r i t e r i a Peak Peak Status

51 30-60*
68
69
70
127
197
198
199
275
365
441
442
443

Less
( r e f
Less

t
of

han
mass
2% of

e rence on 1 v
t

40-60*
Less
Base
5-9*
10-3
Grea
0-10
Grea

t

han
of

han
peak
o
0*
te
0*
te

17-23*

2* of
mass
1* of
. 100*

198
mass
)
mass
198
ma s s
re 1 a

69

69

198
t i ve abundance

f mass 198
of

r t
of

r t
of

mass
han 1*
mass

198
of mass 198
443

han 40* of
mass 442

mass 193

50
0

53

41

100
6
22
2
12
84
16

.45

.00

. 05

.24

.21

. 74

. 00

.42

. 04

.02

.57

.94

.28

50.
0.

53.
,

41.
.

100.
6 .
22.
2.
77.
84.
19.

45
00
05 '
45
21
74
00
42
04

02
21
94
17

Ok
Uk :
Ok
Ok .
Ok
Ok
Ok
Ok
Uk
Llk
Ok
Uk ''.

*, Ok

In j ec t i o n Da t e:
Iniec tion T i me :

Run No:
Spec t run No:

08/02/86
15:34
>G85>1
1735

Analys t:
Processor:
QC Batch:
Samp 1es:

tf0/^~/A/W9fcWOtf$



ENVIRONMENTAL
' C i\* TESTING and CERTIFICATION • ^

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Cteia Management Summary Reports

N0131 RESOURCE ENGINEERING RES27514 SDB-7-46-48 560719 0140
Elapsta

ETC Sample No. Company Facility Sample Point Date • Time tfours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzo
8B Benzo
9B Benzo

ajanthracene
ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
296 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

«DL
ug/kg

73
140

73
1700
300
97

390
160
140
200
220
220
390

73
390

73
160
97

390
73
73

170
640
390
390
390
220

73
390
390

85
73

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike : .

Unspiked
Sample

ug/fcs
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen
Added
ug/fcg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

% . .
Recov

94
93
94

0.
85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTA
C 1 \* TESTING and CERTIFICATION

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0131 RESOURCE ENGINEERING . RES275T4 SDB-7-46-48 860719 0140
• • • . • . . • .. . Elapsed

.ETC .Sample :N6. : . : . Company . •. . . . . . . Facility • Sample Point Oa'» Time Hours

NPDES Compound
Number

338 Hexachlorobenzene
34B Hexachlorobutadiene
358 Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
458 Pyrene
468 1 , 2 ,4-Trichlorobenzene

Resul ts

Samp 1 e
Concen.

ug/kg

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

::MDL
:::ug/kg

73
35

390
62

180
85
62
73

390
390

73
210

73
73

QC Replicate

First :

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sec 6 rid
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

••:••:%.
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

7,
R e c o v

98
94
-

91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

AUG 3, 1986

Chain of custody Data Required for ETC Data Management summary Reports

NOI3I RESOURCE ENGINEERING RES27514 SDB-7-46-48 86071 0140 0
Elapstd

ETC Sample Hf>. C&m^sfiy - F»ciliiy sample Point 0»tt TUM H«UM

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2,4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

• IP! CM Control Ll»»t«

Amount
.gged

-

-

-

'

-

-

50

50

50

% Recovery

-

-
'

-

-

-

89

76

83

Cent rdl Limit S * :

Lower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decaf1uorotripheny1phospine CDFTHP) for Base/Neutral ..
Ana 1ysis

% Relative Abundance
Ion Abundance Base Appropriate

m/z C r i t e r i a Peak Peak Status

51
68
69
70
127
1 9 ̂
I1---;
19-
275
365
441
442
443

30-60* of mass 198
Less than 2% of mass 69
(reference onlv)
Less than 2* of mass 69
40-60* of mass 198
Less than 1* of mass 198
Base peak, 100* r e l a t i v e abundance
5-9* of mass 198
10-30* of mass 198
Greater than 1* of mass 198
0-100* of mass 443
Greater than 40* of mass 198
17-23* of mass 442

I n j e c t i o n Date: 08/02/06 Analyst
Injection Time: 15:34 Processor

Run No: >G85>1 QC Batch
Spectrun No: 1735 Samples

50
0

53

41

100
6
22
2
12
84
16

• ^
: t

:
: £

.45

. 00

.05

.24

.21

.74

.00

.42
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ENVIRONMENTAL
£ T\* TESTING and CERTIFICATION 1

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOT 33 RESOURCE ENGINEERING RES27514 SDB-7-56-58 860719 0150
•El»psed

ETC Sample No. Company Facility Sample Point Date Time rtours

Compound

IB Acenaphthene
28 Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
88 Benzo
9B Benzo

108 bis
118 bis-
128 bis!

alanthracene
a( pyrene
bjf luoranthene
ghi)perylene
k)f luoranthene

2-Chloroethoxy)methane
2-Chloroethyl) ether
2-Chloroi sop ropy 1) ether

138 bis(2-Ethylhexyi)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 .4-Dichlorobenzene
23B 3,3 -Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

BMDL
ND
ND
ND
ND
ND
ND

M0U
ug/kg

75
140

75
1700
310
99

400
160
140
210
230
230
400

75
400

75
170
99

400
75
75

170
660
400
400
400
230

75
400
400

87
' 75

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.QC Mat rix ..Spike

Unspiked-
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .-'••
Added
ug/kg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%..
Recow

94
93
94

0»
85
70

120
-

80
95
90
86
79
96
85
97
86
95

'
86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C 1 W TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI33 RESOURCE ENGINEERING RES27514 SDB-7-56-58 860719; 0150
. . . ' • - . : • • • : . . - . : •. -.-. - :':; . , . • • • / • - . .•• . . : ' Eiap*«d

ETC Sample No. Company . . • - • ' Faci'li'ty: . '•".' Sample Point Date .. Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2 ,3 -c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

Results

Sample
:Concen :.

MS/ kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:Wbl
: ug/kg

75
36

400
64

190
87
64
75

400
400

75
210

75
75

QC Replicate

First .
ug/kg"

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg :

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

' ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Cbncen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

: ••£

Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Ma t r ix Spike

Unspiked
Sample

. ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
R e c o v

98
94
-

91
-

86
90
81
-

93
78
97
92
88



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 3, 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

cnaln of custody Data mepdrea for ETC Data Manag«m«tt summary Reports

NO 133 RESOURCE ENGINEERING RES27514 SDB-7-56-58 86071 0150 0
E !«(*•<)

ETC sample Na. caafrany FACiiity s ample Point o»t* 1104 Hour*

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION .

Phenol -D5

2-Fluorophenol

2.4,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

• "• [PO Cofitrol LlHlt* .

Amount
«H»«

-
-
-

-
-
-

50

50

50

% Recovery

-

-

-

•

-

-

102

82

91

•

Control Limits X

Lbwer

50

50

50

20

20

10

20

20

20

Ubpe r

160

160

160

140

140

140

140

140

150

-
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TrtBLE 2: METHOD PERFORMANCE DRirt ',QR23)

GC/MS Tuning Data - Decaf 1uorotripheny1phospine CDFTPP) for Base/Neutral
Ana 1ysis J

% R e l a t i v e Abundance !
Ion Abundance Base Appropriate .;

m-'z C r i t e r i a Peak Peak Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60% of mass 198
Less than 2% of mass 69
(reference only)
Less than '2% of mass 69
4Q-60X of mass 198
Less than IH of mass 198
Base peak, 100% r e l a t i v e abundance
5-9?i of mass 198
10-30X of mass 198
Greater than IS of mass 198
0-100« of mass 443
Greater than 40S of mass 198
I-?- 2 3% of mass 442

Injection Date: 08/02/86 Analyst
Inj e c t i o n Time: 15:34 Processor

Run No: >G8531 QC Batch
Spectrun No: 1735 Samples

50
0

53

41

100
6
22
2
12
84
16

• I

•
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.45

.00
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.24

.21

.74
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ENVIRONMENTAL
CrVr TESTING and CERTIFICATION ]

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOU2 RESOURCE ENGINEERING RES27514 S0B-8-26-28 860720

ETC SarapJe No,. Company Facility Sample Point Bate Time rtburs

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a anthracene
a pyrene
b fluoranthene
ghi)perylene
k) fluoranthene

lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3 ,3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

78
140

78
1800
320
100
410
170
140
220
230
230
410

78
410

78
170
100
410

78
78

180
670
410
410
410
230

78
410
410

90
78

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen ..
Added :
ug/kg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090

. 4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

y, :•.
Recov

94
93
94

0.
85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C/O TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOJ42 RESOURCE ENGINEERING RES27S14 SDB-8-26-28 860720
• : • ' . ' • • • ' • ' . : • . • • • ' . • • . • .••'•:".:• ' - ; . • . . - • ' • Elapsed

ETC Sample No. C o m p a n y , ' : . , / . . ' . . Facility:. ..:; '. Sample Point Da'e Time' Hours

NPDES Compound
Number ;

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
418 N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

Resul ts

Sample
Concen ,:

ug/kg

NO
ND
NO
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND

' MDU
ug/kg

78
37

410
65

190
90
65
78

410
410

78
220

78
78

QC R&plicate

. First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Seco.niJ
. • • . ' : ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

; ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
—

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
R e c o v

98
94
-

91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

AUG 3. 1986

Chain of custody oata Required for ETC Data Management summary Reports

NO 142 RESOURCE ENGINEERING RES27514 SOB- 8 -26 -28 86072 0
Elapsed

ETC Sample Ha. coafrftAy Facility sample Paint DAI* TIM Hours

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2 ,4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fiuorobiphenyl

Terphenyl-D14

• IF! 19* Control LIMlt*

Amount
added

-

-

-

-

-

-

50

50

50

% Recovery

-

-

-

•

-

-

95

80

88
^

Control Limits X

Lower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150
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TABLE 2: METHOD PERFORMANCE DRiA '. QR'23)

GC/MS Tuninq Data - Decaf1uorotripheny1phospine IDFTHP) for Base/Neutral
Ana 1ysis " ]

% Relative Abundance
Ion Abundance Base Appropriate

m/z C r i t e r i a Peak Peak Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60*
Less t

of
han

mass
2% of

198
mass 69

(reference only)
Less t
40-60*
Less t

han
of

han
Base peak
5-9* o
10-30*
G r e a t e
0-100*
Grea t e
17-23*

2* of
mass
1* of

, 100*

mass
196
mass
re 1 a

69

IV 8
t i ve abundance

f mass 198
of

r t
of

r t
of

mass
han 1 *
mass

198
of mass 198
443

han 40* of
mass 442

mass 193

50.
0.

53.
.

41.
.

100.
6.
22.
2.
12.
84.
16.

45
00
05
24
21
74
00
42
04
02
57
94
28

50.
0.

53.
.

41.
.

100.
6.
22.
2.
77.
84.
19.

45
00
05
45
21
74
00
42
04
02
21
V4
17

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok :

Ok
. Ok

••' Ok ;
Ok
Ok

Injection Da t e:
1 n iec t i on Time:

Run No:
Spec t run No:

08/02/U6
15:34
>G85>1
1735

Analyst:
Processor:
QC Batch:
Samp 1es:



ENVIRONMENTAL
C f\* TESTING and CERTIFICATION " ~ |

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number;

Cnain of Custody Data Requfred for ETC Data Management Summary Reports

N013S RESOURCE ENGINEERING RES275U SDB-8-32-34 860720 2130
Ei»pi«a

ETC Sample fto. Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzo
8B Benzo
9B Benzoi

a)anthracene
aipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 .4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND .
ND

WDL
ug/kg

80
150
80

1800
330
100
420
170
150
220
240
240
420

80
420

80
180
100
420

80
80

180
690
420
420
420
240

80
420
420

92
'80

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NT)
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike : .

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .;':

Added:;>
ug/kgx:

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

... :.. %:. : . . .
Recov

94
93
94

0.
85
70

120
-

80
95
90
86
79
96
85
97
86
95

-
86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C I lx TESTING and CERTIFICATION

AUG. 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0138 RESOURCE ENGINEERING RES27514 SDfc-8-32-34 860720 2130

ETC! Sample No. . .Company ' , .. . Facility:. '.. Sample Point Date Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

: . . . . . . . . . . i

Result s

Sample
:Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ' '.- ' MDt •••-•
ug/kg

80
38

420
67

200
92
67
80

420
420

80
230

80
80

QC Replicate

-•first • • '
. . . ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Secbno'
ug/kg ::

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added

: ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

, . ;% ; .
R ec o V

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Samp 1 e

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94
-

91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

AUG 3. 1986

cnatn of Custody Data fttqufraa for ETC Data Managamant summary Report*

N0138 RESOURCE ENGINEERING RES27514 SOB- 8 -32- 34 86072 2130 0

ETC sample i*>. CAttp»Ay ~ • F*eiiny Sumpw Palm o*tt limt Hours

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -D5

2-Fluorophenol

2 . 4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fiuorobiphenyl

Terphenyl-D14

• ir« CM Control (.lull*

Anounf
aW?8PA

-

-

-

-

-

-

50

50

50

X Recovery

-

-

-

•

-

-

72

77

81

•

Control Limit* *

Lo**f

50

50

50

20

20

10

20

20

20

Uffrfer

160

160

160

140

140

140

140

140

150

,,,-,
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TABLE 2: METHOD PERFORMANCE DttTA '. QR23)

GC/MS Tunina Data - Decaf1uorotriphenv1phosoine CDFTHP) for Base/Neutral
Ana 1vsis

Ion Abundance
C r i t e r i a

R e l a t i v e Abundance
Base Appropriate
Peak Peak Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60% of mass 198
Less than 2% of mass 69
(reference only)
Less than 2% of mass 69
40-60H of mass 198
Less than 1% of mass 198
Base peak, 100H r e l a t i v e abundance
5-9?i of mass 198
10-30* of mass 198
Greater than IS of mass 198
0-10 OH of mass 443
Greater than 40S of mass 198
17-23S of mass 442

Injection Date: 08X02/b6 Analyst
Injection Time: 15:34 Processor

Run No: >G85>1 QC Batch
Spec t run No: 1735 Samples

50.
0.

53.
.

41 .
.

100.
6 .
22.
2.
12.
84.

16.

: §"
*<

:
•• Ĉ

45
DO
05
24
21
74
00
42
04
02
57
94
28

£̂°<j&t
' - , tK . "

5U
0

53

41

100
6
22
2
77
84
19

K>fefc4s

S3effi
?jrrfSTx.

.45

. 00

. 05

.45

.21

.74

. 00

.42

. 04

. 02

.21

. 94

. 17

€̂̂C/

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok ;

Ok ;
Ok !
Ok ,
Ok ;

i

; n- -



ENVIRONMENTAL
' ~ C 1 \* TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOJ39 RESOURCE ENGINEERING RES27514 SDB-8-34-36 860720 2140

ETC Sample No, Company Facility Sample Point Date Time Hours

NPDES Compound
Number

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo a anthracene
6B Benzo a pyrene
7B Benzo b fluoranthene
8B Benzo ghi Jperylene
9B Benzo k) fluoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
12B bis(2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND'
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

BMDL

WDt
ug/kg

81
150
81

1900
330
110
420
170
150
230
240
240
420

81
420

81
180
110
420

81
81

190
700
420
420
420
240

81
420
420
93
81

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spikod Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• -
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .
Added
ug/kg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%
Recov

94
93
94
0.

85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32«
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
C f IT TESTING and CERTIFICATION

AUG 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Daita Required for ETC Data Management Summary Reports

NOI39 RESOURCE ENGINEERING RES275V4 SDB-8-34-36 860720 2140
: • " . ' • • ' • ' . • • : • : ' •" .• .• . : . . .• : . : • • • ' • ' • ' • • ' : ' . • . • • • • . • EJapsed

ETC Sample No. Company . . . : : . . . . . . . :.. ;:'v. Facility: .y.;:-. Sample Point Date ':Jime Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
428 N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

A Recovery normally variable u*ir>9 t»tabli«h«d methodology.

- Results

Sample
Concert,

ug/kg

148
3750

ND
102
ND
ND
77 .0
ND
ND
ND
ND

BMDL
ND
ND

.-•'SwbtV:
: "g/kg

81
38

420
68

200
93
68
81

420
420

81
230

81
81

QC Replicate

• ' •F i rs t ; ; .
'•••;.; ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
: • • Data

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Concert.
Added

: ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

: %
Recov

_
-
.-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

i ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94

-
91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: MEtHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR20)

AUG 3. 1986

cnaln of custody Data R«qufr«d for ETC Data Managwnam summary Reports

N0139 RESOURCE ENGINEERING RES27&U SDB-8-34-36 86072 2140 0
Eiafrstcf

ETC SWnfcl* NO. C<*ft0«iy F4C111I/ SWtpW P01M • D4T4 Tim* Houfi

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol-DS

2-Fluorophenol

2,4,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

Amount
agged

-

-

-

-

-

-

50

50

50

"X Reeovary

-

-

-

•

-

-

82

71

78

Control Limits *

LoWfcf

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150

•*.

*
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f . .
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TrtBLE 2: METHOD PERFORMANCE DHfA CQR23)

GC/MS Tuning Data - Deca f 1 uo ro t r i pheny 1 phosp i ne C.DFTHP) for Sase/Neutral

m/'z

Ana 1 ys i s

Ion Abundance
C r i t e r i a

Relative Abundance
Base Appropriate
Peak Peak

31 —M0/3£

Status

68

70
127
197
198
199
275
365
441
442
443

30-60« of mass 198
Less than 2-u'» of mass 69
(reference only)
Less than 2H of mass 69
40-60H of mass 198
Less than 1H of mass 198
Base peak, 100% relative abundance
5-9?i of mass 198
10- 3 OH of mass 198
Greater than 1H of mass 198
0-10 OH of mass 443
Greater than 40H of mass 198
17-23H of mass 442

Inje c t i o n Date: 08/02/U6 Analyst
Injection Time: 15:34 Processor

Run No: >G85>1 QC Batch
Spectrun No: 1735 Samples

50.
0.

53.
.

41 .
.

100.
6.
22.
2.
12.
84.
16.

: §'

jj

45
00
05
24
21
74
00
42
04
02
57
94
28

\&&*#&*ajfe

50
0

53

41

100
6
22
2
77
84
19

)K>J,«U>

Slrtife......

.45

. 00

.05

.45

.21

.74

.00

.42

. 04

. 02

.21

. 94

. 17

) ,

^

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
ok ;i
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ENVIRONMENTAL
CIW TESTING and CERTIFICATION

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N0t4fl RESOURCE ENGINEERING RES27514 SDB-8-48-50 860720 2210

ETC Sample Nir, Company Facility Sample Point Cat* Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
48 Benzidine
5B Benzo(a)anthracene
68 Benzo(a)pyrene
78 Benzol
8B Benzo
98 Benzo(

b)f luoranthene
ghi)perylene
k)f luoranthene

lOB bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichiorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

WDL
ug/kg

75
140
75

1700
310
99

390
160
140
210
230
230
390

75
390

75
170
99

390
75
75

170
650
390
390
390
230

75
390
390

87
75

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NU
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Reeov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sainp 1 e
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen
Added
ug/kg

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%.
Recov

94
93
94
0.

85
70

120
-

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL

- . -

C 1 \+ TESTING and CERTIFICATION

AU0 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0140 RESOURCE ENGINEERING : ^527514 :jSDB-8-48-50 860720 2210
- • . . - . . ' •".•"•. : • . ' • ' ...-. .-.•:••..-:;. •.:•.•••••. • . . • • . ; . . . . • . . • • Eispitd

ETC Sample No. Company.,:' : . • . • ; , . . . : . . ; . : Facil ity'":.; .Sample Point ' D a t e Time . Hours

NPDES Compound
Number

33B Hexachlorobenrene
348 Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
468 1 ,2,4-Trichlorobenzene

. • . - - - - - - -

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

y'Mt>t:.;,'-
• ug/lrg :

75
36

390
63

190
87
63
75

390
390

75
210

75
75

QC Replicate

" :-, :First : :-: • :
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'..' Secofid -:;

ug/;kg.;.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data • ' • ' : -
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
: ;ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

'•'••}•%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94
-

91
-

86
90
81
-

93
78
97
92
88



C~ ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

AUG 3. 1986

Chain of custody Oat* ftaqufraa for etc data Mana8«m«m Summary Rftpom

NO 1 40 RESOURCE ENGINEERING RES27&U SOB-8-48-50 86072 2210 0
ElwrtW

ETC SwtjJl* Nfr. Cao^uiy Pnelllt/ Sample Point 6«i« tint Hour*

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol-05

2-Fluorophenol

2,4,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

• irB CM Control Lltilt*

Altai «1 iif
«s§«*

-

-

•

-

-

-

50

50

50

X Recovery

-

-

-

'

.

-

89

80

83

Control Limits t

Lowef

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150

, *-*•*
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GCXMS Tuning Data - Deca f luoro t r ipheny Iphosp me (.DFTHP) for BaseXNeutral
Ana 1ysis

% Relative Abundance ;
Ion Abundance Base Appropriate

mXz C r i t e r i a Peak Peak Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60* of mass 198
Less than 2% of mass 69
(reference only)
Less than 2* of mass 69
40-60* of mass 198
Less than 1* of mass 198
Base peak, 100* r e l a t i v e abundance
5-9* of mass 198
10-30* of mass 198
Greater than 1* of mass 198
0-100* of mass 443
Greater than 40* of mass 198
17-23* of mass 442
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ENVIRONMENTAL
~' Cl\s TESTING and CERTIFICATION " '

AUG. 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Nyrrbor

Cham of Custody Data Required for ETC Data Management Summary Reports

N0141 RESOURCE ENGINEERING RES27514 SDB-8-54-56 860720 2225

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo a)anthracene
6B Benzo aipyrene
7B Benzo b)f luoranthene
8B Benzo ghi)perylene
9B Benzo k)f luoranthene

lOB bis!
11B bis
12B bisl

2-Chloroethoxy)methane
2-Chloroethyl) ether
2-Chloroisopropyl) ether

13B bis(2-Ethylhexyi)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 , 2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3 -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
140

77
1800
320
100
410
170
140
220
230
230
410

77
410

77
170
100
410

77
77

180
670
410
410
410
230

77
410
410
.90
77

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Rsc~ v

_
-
-
-
-
-_

-
-
-
-_

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked .
-C* -,_« 1 « - >

ug^kg •:;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen .
Added
ug/kg;

:

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

%
Recbv

94
93
94

0.
85
70

120

80
95
90
86
79
96
85
97
86

- 95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL

-.:

C I ix TESTING and CERTIFICATION

AUG 4. 1985

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain :6f Custody. Data Required for ETC Data Management Summary Reports

NOJ4J RESOURCE ENGINEERING RES27514 SDB-8-54-56 860720 2225

ETC Sample No, Company Facility Sample Point Date Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
378 Indenod ,2, 3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 , 2 ,4-Trichlorobenzene

-: \ ' •- ::,--•- - - . - , _ . . .

Resul ts

Sample
Concen ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
37

410
65

190
90
65
77

410
410

77
220

77
77

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94

91
-

86
90
81

-
93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: MEtHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (OR 20)

AUG 3, 1986

Chain of custody Data ftfctjuir*a for ETC Data Manag*m«m summary Reports

NOW RESOURCE ENGINEERING RES27514 SOB-8-54-56 86072 2225 0
E lacked

ETC sample no. C6mp»ny ' Facility samfcl* Polni 6«it tiat Heuri

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol -05

2-Fluorophenol

2,4,6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

t iri CM Control Unit*

Artourtf

a^ed

-

-

-

-

-

-

50

50

50

% Rseovsry

-

-

-

-

-

-

94

79

89

Control Liftits

L6W6f

50

50

50

20

20

10

20

20

20

X

Upper

160

160

160

140

140

140

140

140

150

.•«.
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TABLE 2: METHOD PERFORMANCE DATA <.Qh!23)

GC/nS Tuning Data - Deca f 1 uo ro t r i pheny Iphosp i ne (.DFTHP) for Base/Neutral
Ana 1ys i s

% Relative Abundance
Ion Abundance Base Appropriate

IT)' C r i t e r i a Peak Peak

fc?

Status

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60% of
Less than
C reference
Less than
40-60% of
Less than
Base peak

mass
2% o
on 1

2% o
mass
J. •'D O

f
y
f

f
, 100%

198
mass 69
)

50.
0.

53.
mass 69
198 41.
mass 198
re l a t i v e abundance

5-9% of mass 198
10-30% of
Greater t
0-100% of
Greater t
17-23% of

In iec t
Inject

mass
h a n 1 %
mass

198
of
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i
i

Spec

mass

on Da
on T
Run

t run
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te :
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No:
No:
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00
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ENVIRONMENTAL
C7 \+ TESTING and CERTIFICATION "

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N1252 RESOURCE ENGINEERING RES27514 SDB-9-32-34 860721 0140

ETC Sample No, Company Facility Sample Point Date Tiwe Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
58 Benzo
68 Benzo
78 Benzo
88 Benzo
9B Benzo

a)anthracene
aipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl )ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a,h)anthracene
208 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichiorcbsnzer?8
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
288 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Results

Sample
;Concen .

ug/kg:

209
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
98.7

245

MDL
.ug/kg

74
140

74
1700
300
97

390
160
140
210
220
220
390

74
390

74
160
97

390
74
74

1 7ft
1 f V

640
390
390
390
220

74
390
390

85
74

QC Replicate

First
ug/kg»;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

.Second
ug/kg*

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concen.
Added
US/ kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:QC:Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND

.ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .'.'•
Added • • :
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

. , - -% '
Recou

92
89
93

7e
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C I \+ TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cham of Custody Data Required for ETC Data Management Summary Reports

N1252 RESOURCE ENGINEERING ;;• RES27514 SDB-9-32-34 860721 0140

ETC Sampie No, . ::.::.:: . Company • • • . ' • " ... . Facility : Sample Point 'Dat» . '.' Time- Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 , 3-c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 . 2 ,4-Trichlorobenzene

Resu l t s

Sample
Concen .

ug/kg

124
3360

ND
ND
ND
ND

229
ND
ND
ND
ND

542
81 .4
ND

MDL
•: :ug/kg

74
35

390
62

180
85
62
74

390
390

74
210

74
74

. QC Repl icate ,

First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg«

ND
ND
ND
ND
ND

60 .1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
R e c o v

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Ma t r i x Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89
-

96
88
98
89
87



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

AUG 5. 1986

Chain of Custody Data Required for ETC Data Management summary Report*

N1252 :: RESOURCE ENGiNEERING RES27514 SDB-9-32-34 86072 : 0140 0

Etc sampl* r*5. '•'; Company . ' Facility ~ Ssrnpl* PblAt OAie TUB* Houfi

, ,;; . Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzcne

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2,4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

* irB CPfl Control LIMIO

"
M«i««'v Lifiit* o*»y

Amount .
aflged

-

-

-

-

-

-

50

50

50

-

°f ft (* f o v A r vSo l \C^VV!3 [J f

-

-

-

-

-

103

93

106

-

Control Limits .

Lower •:• '

81

74

70

24

25

19

23

30

18

20-

Upper

117

121

121

113

121

122

120

115

137

150»

.-*
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ENVIRONMENTAL

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

.Cham of Custody Data Required: for ETC Data Management Summary Reports

N1250 RESOURCE ENGINEERING RES27514 SOB-9-40-42 860721 0200

ETC Sample No Company Facility Sample Point Date Time Hours

NPDES ' Compound
Number

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo ajanthracene
6B Benzo ajpyrene
7B Benzo b) f luoranthene
8B Benzo ghi)perylene
98 Benzo k) f luoranthene

108 bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
158 Butyl benzyl phthalate
168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a ,h)anthracene
20B 1 ,2-Dichiorobenzene
218 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
238 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Results

Sample
Concert ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND
ND

MDL
ug/kg

77
140

77
1800
320
100
410
170
140
210
230
230
410

77
410

77
170
100
410

77
77

180
670
410
410
410
230

77
410
410

89
77

QC Replicate;:

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43 .7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61 .6
ND
ND
ND
ND
ND
ND

QC Blank, and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concert.
.Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unsp;iked
5 £t fnn i a

ug/kg;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
Nu
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
:: Added
vi ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
K e c o v

92
89
93

7n

91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
" C I Vf TESTING and CERTIFICATION ""

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

: : Chain of Custody Data Required for ETC Data Management Summary Reports

: NV250 RESOURCE ENGINEERING - , RES27514. SDB-9-40-42 860721 0200
....: .' .. .-.. '.;.':: • '-: . • . •. . ' . .'. •' •'•.- • ... ' • . • :• . : . • El»p**d

ETC Sample No, ' ;• ' Company-/. .:•:. Facility: " ,. Sample Point Date Time Hours

NPDES Compound ';,.••
Number . . . '••• •-, ; :: • s

33B Hexachlorobenzene
34B Hexachlorobutadiene
358 Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 , 3 - c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 , 2 ,4-Trichlorobenzene

Resu l t s

Sample
Concer t .

:- ug/kg;;

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

: •"":• MDL ; .
ug/kg
77
36

410
65

190
89
65
77

410
410

77
220

77
77

QC Repl icate

First
ug/kg»

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg»

ND
ND
ND
ND
ND

60.1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

. %
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat r i x Spike

Unspiked
Sample

ug/kg
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89

-
96
88
98
89
87



ENVIRONMENTAL
TESTING ana CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

cnain of custody Data Required for ETC Data Management Summary Report*

N1250 RESOURCE ENGINEERING RES27514 SDB-9-40-42 86072 0200 0

ETC Simple N6^ ] Co«*»»fty Facility Simple P6Sni Oai* Tiaie Hour*

: Compound . , ..

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

* IFB Era Control liniti

*«*l*«ry LIH- t* 0"»<r

Amounta3ged

-
-
-

-
-
-

50

50

50

-

*X Rftrfti/flrv/c nv^mW v t y

-

-

-

•

-

-

109

91

91

-

Cont rol Limits .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

150..
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ENVIRONMENTAL

AUG 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N125I RESOURCE ENGINEERING RES27514 SDB-9-46-48 860721 0210

ETC Sample No. Company Facility Sample Point Date Time Mours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
58 Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

alanthracene
ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

lOB bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Cone en.

ug/kg

141000
2970

12600
ND

13100
2540
4970
3340
5110

ND
ND
ND
ND
ND
ND
ND
ND

14600
BMDL
959
959

BMDL
ND
ND
ND

BMDL
ND
ND
ND
ND
193000
116000

HDL
ug/kg

830
1500
830

19000
3400
1100
4400
1800
1500
2300
2500
2500
4400

830
4400

830
1800
1100
4400

830
830

1900
7200
4400
4400
4400
2500

830
4400
4400

960
830

QC Replicate

First
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43 .7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

. ND
ND
ND

Cbncetf.
.Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:QC Matrix Spike

Unspiked
Samn Jo

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Coricen ..
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040,-

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

, •% '
Recov

92
89
93

7e
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
" " " C I O TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

W25I RESOURCE ENGINEER ING: RES27514 SDB-9-46-48 860721 0210
•' • • ' • El apsed

ETC Sample 'No. .;.'•..' -... Company . , , . Facility .. Sample Point Da te Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2, 3-c , djpyrene
38B Isophorone
39B Naphthalene
408 Nitrobenzene
41B N-Nit rosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
458 Pyrene
46B 1 ,2 ,4-Trichlorobenzene

1

Resul ts

Sample
Concen ,

ug/kg

207000
529000

4670
559000

2730
ND
318000
ND
ND
ND
ND
259000
167000
289000

MDL
ug/kg

830
390

4400
700

2000
960
700
830

4400
4400

830
2400

830
830

QC Repl icate

First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
..-.': ug/kg«

ND
ND
ND
ND
ND

60 .1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat r i x Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89

-
96
88
98
89
87



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - Solid Matrices (QR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

N1251

ETC Sample Mb, Company Facility
Elapsed

Sample Point Date lime Houre

August 10. 1986

•Compound

VOLATILE FRACTION (GC/MS)

Toluehe-D8

Bromof luorobenzene

1 ,2-Oichlorbethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2,4,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-D5

2-Fiuorobiphenyi

Terphenyl-014

PESTICIDE /PCB FRACTION (GC/MS)

Dibutylchlorendate

« IFB EPA Control Limits.
** Advisory Limits Only

* * * * BTOottBd^rdm 1:50 Dilution.

Amount
AHHoHrMJUcU

ug

-
-
-

-
-
-

so
50

50

-

% rK&covery

-

-

-

,

-

-

127 ***

51 ****
92

-

• • ' . . - . , : ' . Control

Lower

87

74 ''
••;

24

25

. 1 9

23

in

18

20«*

'

,

Limits *

Upper

117

121

121

1T3

121

122

120

1 15" '

137

ISO**

%
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^
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ENVIRONMENTAL
1 " C T \s 7£ST/A/G and CERTIFICATION 1

AUG 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports.

N1253 RESOURCE ENGINEERING RES27514 SDB-9-54-56 > 860721 0230

ETC Sample No, Company Facility Sample Point : '.'b'a ' * ' / • • Time Hours

Compound:1

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

alanthracene
aipyrene
b) f luoranthene
ghi)perylene
k) f luoranthene

lOB bis(2-Chloroethoxy)methane
IIB bis(2-Chloroethyl) ether
12B bis(2-Chloroisopropyl)ether
I3B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
23B 3 , 3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2.4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
328 Fluorene

Results

Sample
Concen-.

ug/kg;

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND

BMDL
ND
ND
ND
ND

BMDL
BMDL

MDL
ug/kg
81

150
81

1900
330
110
430
180
150
230
240
240
430

81
430

81
180
110
430

81
81

190
710
430
430
430
240

81
430
430

94
81

QC Repl icate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43 .7
ND
ND
ND

Second
ug/kg,,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

' ND
ND
ND
ND

61.6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Cohcen/
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

••.;:% ,
'Re cow"

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

v .ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%
Recov

92
89
93

7e
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C I 1x TESTING and CERTIFICATION J

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N1253 RESOURCE ENGINEERING . . RES27514 SDB-9-54-56 860721 0230
.'.:• . • ,: . ..;. . . - ' ..'."":. '. ..• . . .• Elapsed
ETC Sample .No. •:'::• . . ,.'..: -Company ' ' . • ' . . . Facility '. : Sample Point Da'? Tim* Hours

NPDES Compound ;
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
358 Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 ,2 , 3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

Resu l ts

Sample
Concer t .

;•;- ug/kg

130
2470

ND
128
ND
ND
ND
ND
ND
ND
ND

BMDL
BMDL

ND

MDt-
.ug/kg

81
39

430
68

200
94
68
81

430
430

81
230

81
81

QC Repl icate ,

f irst
X ug/kg«

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
.ug/kg,,

ND
ND
ND
ND
ND

6 0 . 1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

. ug/kg :

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
'

.

Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

: ug/kg:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
Recov

96
87

-
76
-

89
88
89
-

96
85
98
89
87



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

5. 1986

Chain of Custody Data Required for ETC Data Management Summary Reports

N1253 RESOURCE ENGINEERING RES27514 SDB-9-54-56 86072 0230 0
Elapjed

ETC Swnftle NO. Coflipsny r»enny Sample Point Date Tlint Hours

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fiuorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

.
•i

ft If* Control Liitit.

Mvtiory IINIIS Only

Amount
added
"9

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

•

-

-

78

72

100

-

Cont rol Limit s >

Lower

81

74

70

•\

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

150-
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ENVIRONMENTAL

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number.

Chain of Custody Data Required for ETC:Data .Management Summary Reports

N0147 RESOURCE ENGINEERING RES27514 SDB-TO-2830 860721 2125

ETC Sample No. Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
68 Benzo
78 Benzo
8B Benzo
9B' Benzo

a)anthracene
aipyrene
b) f luoranthene
ghijperylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
188 Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2.4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Resul ts

Sample
Concert .: ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

84
160
84

2000
350
110
440
180
160
240
250
250
440

84
440

84
190
110
440

84
84

200
730
440
440
440
250

84
440
440
98
84

QC Replicate.

First
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kg,,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND

61 .6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Uns'piked
Sarnie .

ug/kg;::.>

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
A J pi f J
r-tu UC u

ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

%

R e c o v

92
89
93

7B

91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C f <wr TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

. :. : . Chain of Custody Data Required for ETC Data Management Summary Reports

' NO 14 7 : . : RESOURCE ENGINEERING RES27514 SDB-10-2830 860721 2125
: . - . . . . • ' • : • ' • : ' • ' • • • , ' • • • • Elapsed

ETC Sample No, - - , Company ' . . Facility Sample Point Date Time Hours

NPDES Compound
Number :::

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 ,3 - c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Ni t rosodimethylamine
42B N-Ni t rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 , 2 ,4-Trichlorobenzene

Resul t s

Sample
Concert .

•v u9/ks
BMDL

481
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

BMDL
ND
ND

.: MDL
. ug/kg

84
40

440
71

210
98
71
84

440
440

84
240

84
84

QC Repl icate

First
ug/kg.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second-
ug/kg.

ND
ND
ND
ND
ND

60. 1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Sp iked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
_
-
-
-
-
-
-
-
-
-
-

QC Ma t r i x Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89

-
96
88
98
89
87



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 5. 1986

Chain of custody Data Required for ETC Data Management Summary Reports

N0147 RESOURCE ENGI1NEER ING RES27514 SDB-10-2830 86072 2125 0
Elapsed

ETC Swnple Ma. Comonfiy fac i l i t y S<m»pl* Point onte TUM H«ur»

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Oichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-05

2-Fluorophenol

2 .4 . 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

.

"

F» If* COAtrol L < n i t »

Advisory Liit'ls Only

Amount
added

Ud

-

-

-

'-

-

-

50

50

50

-

% Rocovary

-

-

-

-

-

-

97

88

91

-

Cont rol Limit s t

Lower

81

74

70

24

25

19

23

30

18

20..

upper

1

1

1

1

1

1

i

1

1

17

21

21

13

21

22

20

5

37

50-
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r t
0 f

mas
h a n

;. IVb
of mass 69
1 y }
<j f mass 69
: i°y
of mass 198
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0
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0 .
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Ok

. Ok

I n j e c t i o n Date: OB-'IJ2''B6 Analyst:
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ENVIRONMENTAL
1 " Cl\s TESTING and CERTIFICATION

AUG 4, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOJ43 RESOURCE ENGINEERING RES275J4 SDB-J0-3436 860721 2120

ETC Sample No* Company Facility Sample Point Oate Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo(a)anthracene
68 Benzo
7B Benzo
8B Benzol

aipyrene
b) f luoranthene
ghi)perylene

9B Benzo(k) f luoranthene
10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

74
140

74
1700
300
97

390
160
140
210
220
220
390

74
390

74
160
97

390
74
74

170
640
390
390
390
220

74
390
390

85
74

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

146
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

238
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

79.1
ND
ND
ND

. ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
i?ecov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sassple
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

39.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

48.6
ND
ND

63.2
ND
ND
ND

Concen g :
AjHorj •:•;.;

ug/kg:|:

4090
4090
4090
4090
4090
4090
4090

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090 .

0
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090
4090

35 - .
Recov

94
93
94

0.
85
70

120

80
95
90
86
79
96
85
97
86
95
-

86
87
88
32.
83
88
94
77
89
71
85
92
86



ENVIRONMENTAL
CfVr TESTING and CERTIFICATION

AUQ 4. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

:Nor43v : RESOURCE ENGINEERING RES275T4 SDB-io-3436 860721 2120
' : : • • • • • • ' . ;.•••• . - • • • • . • • . . • . ' • ' . • - Elspjed
.ETC Sample .No. ... " . . • . Company. : . . Facility :• Sample Point Da'e Time Hours

NPDES Compound
Number :

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 1,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
448 Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

Resu l ts

Sample
Concen.

ug/kg

BMDL
606

ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

MDL
ug/kg

74
35

390
62

180
85
62
74

390
390

74
210

74
74

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

: %
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4090
4090

0
4090

0
4090
4090
4090

0
4090
4090
4090
4090
4090

%
Recov

98
94

-
91
-

86
90
81
-

93
78
97
92
88



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Soil - GC/MS Data (QR2O)

AUG 3, 1986

Chain of custody Data Raqufrttti f or ETC Data Managarowrt summary Reports

NO 143 RESOURCE ENGINEERING RES27514 SOB- 1 0-3436 86072 2120 0
El (cried

ETC sample NO. caonsany • Facility sample falni o»tt line Heurj

Compound

VOLATILE FRACTION

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION

Phenol-DS

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

• IPB CPA Control llitltt

Amount
ag|ed

-

-

-

-

-

-

50

50

50

% Recovery

-

-

-

•

-

-

91

71

91

Control Limits »

Lower

50

50

50

20

20

10

20

20

20

Upper

160

160

160

140

140

140

140

140

150
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TABLE 2: METHOD PERFORMANCE DATA (.111*23 )

GC/MS Tunina Data - Decaf1uorotriphenv1phosDine (DFTHP) for Base/Neutral
Ana 1vsis

I on Abundance
C r i t e r i a

Relative Abundance
Base Appropriate
Peak Peak Status

51
68
6V
70
127
197
198
199
275
365
441
442
443

30-60* of mass 198
Less than 2% of mass 69
(reference onlv)
Less than 2* of mass 69
40-60* of mass 198
Less than 1* of mass 1*8
Base peak, 100* r e l a t i v e abundance
5-9* of mass 198
10-30* of mass 198
Greater than 1* of mass 198
0-100* of mass 443
Greater than 40* of mass 198
17-23* of mass 442

Injection Date: 08-/02/86 Analyst
i n j e c t i o n Time: 15:34 Processor

Run No: >G8531 QC Batch
Spectrun No: 1735 Samples

50
0

53

41

100
6
22
2
12
84
16

: t
J .

^

.45

. 00

. 05
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.21

.74

. 00

.42

. 04

.02
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ENVIRONMENTAL
CTO TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Regufred for ETC Data Management Summary Reports

NOJ48 RESOURCE ENGINEERING RES27514 SDB- 10-4244 860721 2135

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
68 Benzo
78 Benzo
8B Benzo
9B'Benzo

a anthracene
a pyrene
b fluoranthene
ghi)perylene
k) fluoranthene

lOB bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a , h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 , 3-Dichlorobenzene
228 1 .4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
308 1 ,2-Diph8nylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1990
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND
ND

MDU
ug/kg

74
140

74
1700
300
97

390
160
140
210
220
220
390

74
390

74
160
97

390
74
74

170
640
390
390
390
220

74
390
390

86
74

QC Keplieate

First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43 .7
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
IVLS

ND
ND
ND

61 .6
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-

•
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC :MatriX Spike .: . .

Unspiked
S'anible
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen ...
Added
ug/kg:.

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040'

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

• % . - .
Recov

92
89
93

7.
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C I ix TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0148 RESOURCE ENGINEERING RES27514 SDB-10-4244 8607212135
' . ' : . . • . . . • :•''.'•' ' . ' - . • : . . • ':.•'•'. . "•'•• '-. '• • . ..''.. EJapsea

. ETC Sample No. ,: ; . : . ; • • .Company • : Facility '. ' • - . • SampJe Point Date; Time: Hours

NPDES Compound >..:'.;B
Number . .. . ... ; . . . ,.::;.. .- , : ' . •• •.•; .

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod ,2, 3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B 'N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2 ,4-Trichlorobenzene

i °«P

Resul t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
; ug/kg

74
35

390
62

180
86
62
74

390
390

74
210

74
74

QC Repl icate

First
ug/Kg«

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND

60 .1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
'-
-
-
-

QC Matr ix Spike

Unspiked
Sample

US/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89
-

96
88
98
89
87



ENVIRONMENTAL
TESTING and CERTIFICATION

5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of Custody Data Required for ETC Data Management Summary Reports

: N0148 RESOURCE ENGINEERING RES275I4 SOB- 10-4244 86072 2135 0

ETC Swntile No. C6<h»»ny Facility Ssnvpl* Point 0«tt Timt Hour*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Brotnof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-DS

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendatc

• IfB rw Control liml]

"
Mv.Mry Lln.t* Only

Amountassr

-

-

-

-

-

-

50

50

50

-

% Recovery

-

-

-

,

-

-

103

89

99

-

Cont rol Limit s .

Lower

81

74

70

24

25

19

23

30

18

20-

Upper

1

1

1

1

17

21

21

13

121

122

1

1

1

20

15

37

150«
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GCXMS Tuninc Data - Deca f 1 uo ro t r i pnenv 1 phosD i ne I.DFTPP) tor Base--'Neu t ra 1
Ana 1 >,'S i 5

% R e l a t i v e Abundance
Ion Abundance Base Appropriate '

ppa: '-:r^t:

68
6V

70
i 2 "•'
1 V 7
19y
199
2 7b
365
441

442
443

3 U - 6
Less
C r e f
Less
40-6
Less
Base
5-9 S
10-3
Gr ea
0-10
Grea
17-2

0"*
t

e r
t

0 *0

t
p
0

OS
te
OS
te
3!HI

of mas
h a n 2 S
e n c e o n
ban
0 f

nan
e a K

2%
mas

of mass 69
J y )

0

of mass 6V
=. 1 9o 41

. UO

. 05

. 24

. 21

5 Li .

0.
53 .

.

41 .

l^j o f mass i 98 . /4
. 1 0

f mass
of

r t
of

r t
o f

mas
nan
mas

nan
ma ;•

Uftb r

198
s 1 9
IS o
s ^4
4US
c. 44

e 1 a t i \.' e abundance

t:
f mass 198
3
of mass ivy
•"t

1 0 LI
6
22
2
12
84

1%

. 00

. 42

. 04

. 02

.57

. 94

.28

1 0 U .
6.
2 2 .
2.
77.
84.
19.

4*T'

00
05
45

21
74
0 0
42
U4

02
21
V4

17

Ok
Ok
Ok
Uk
Ok
Uk
Ok

Ok
Ok
Ok
Ok

: Ok
' ' Ok

In i e c * ion Da t e : OB .••' 0 2 /a o A n a l y s t :

i n i e c t i o n l i rne: 15:34 P r o c e s s o r :

K'Un Ho : •• Gti 5 '• i UiC b a t c h :
Soec t run No: 1735 S a m c ' l e s :



ENVIRONMENTAL

AUG 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cftairi of Custody Data Required for ETC Data' Management Summary Reports.

NOI46 RESOURCE ENGINEERING . RES27514 SOB-10-5052 860721 2150 :.

ETC Sample No, Company Facility Sample Point Date Time Hours

NPDES Compound
Number

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo ajanthracene
6B Benzo a ( ipyrene
7B Benzo b)f luoranthene
88 Benzo ghijperylene
9B fienzo k)f luoranthene

10B bis(2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis(2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3 , 3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Resul ts

Sample
:'Concen ,

ug/kg;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
wn
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

75
140

75
1700

310
98

390
160
140
210
220
220
390

75
390

75
170
98

390
75
75

170
650
390
390
390
220

75
390
390

87
75

QC Replicate.

First
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

29.2
ND
ND

43.7
ND
ND
ND

Second
ug/kgi

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61 .6
ND
ND
ND
ND
ND
ND

QC. Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

' ND
ND

Co nc e n:.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspihed
C affln 1 o

ug/kg ;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

159
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

151
ND
ND
ND
ND
ND
ND

Concen .
Added

:: i ug/kg

4040
4040
4040
4040
4040
4040
4040

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040-

0
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040
4040

7,
Rccov

92
89
93

7e
91
89
79
-

102
101
93
97
81
92
93
93
88
83
-

90
88
87
56
95
96
97
98
99
83
91
90
90



ENVIRONMENTAL
C 1 ix TESTING and CERTIFICATION

AUG 8. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOM6 RESOURCE ENGINEERING RES27514 SDB-10-5052 860721 2150
: : ' Elapsed

ETC Sample No. . : Company Facility Sample Point D a t e Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 , 3-c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B 1M-Nit rosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

1 o

R e s u l t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg
75
35

390
63

190
87
63
75

390
390

75
210

75
75

QC Repl ica te

first
ug/kgs.

ND
ND
ND
ND
ND
ND

254
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg«

ND
ND
ND
ND
ND

60 .1
246

ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
R e c o v

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

4040
4040

0
4040

0
4040
4040
4040

0
4040
4040
4040
4040
4040

%
R e c o v

96
87
-

76
-

89
88
89

-
96
88
98
89
87

i

i



ENVIRONMENTAL
TESTING ana CERTIFICATION

AUG 5. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of Custody Data Required for ETC Data Management summary Reports

N0146 RESOURCE 'ENGINEER ING RES27514 SOB- 10-5052 86072 2150 0
. . Elapsed

ETC Sample N6. > C6<aj>»f>y . Facility Sample PoiM Oat* Tim* Hours

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4, 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• '9 €"« fot»'Q' L t n t t a

Amount
added

-

-

'

-

-

-

50

50

50

-

y. Recovery

-

-

-

..

-

-

99

88

101

-

Cont rol Limit s ,

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

1 7

121

121

1

1

13

21

122

1 20

1

1

15

37

150..
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GC--'nS Tuninc Data - Dec a f 1 uo r o t r i phen v 1 phosp i ne (.OFT HP) for Base
Ana 1 vs is

^i R e l a t i v e Abundance
I o n Abu n ci a n c e Base A p p r o p r i a t e

Neu t r a

*> 1 3 0 - 6 t J "i o <•'

6S Less than

6 v i r e f e r e n c
'.•••' 0 Less than

'127 4 0 - 6 v *: C' f

197 Less than

ivy Base peak

ma C-

.̂ -'o

e on
2H
m a s
1%

, 10
199 5_o«^ Cl f mas?.

275> 10- 3 OH of
365 G r e a t e r t

441 0 - 1 0 0 S o f
442 G r e a t e r t

4 a 3 1 7 - 2 3 'S o f

In i e c t
in i e c t

(

i \ V 1 :r;De

\ Mj/ \w
I/ Q\0\

*^^ 'iM '
'J

mas
ban

ma s
ban

ma 5

i on
i o n

K'u

.5. ^ V o

of mass 6V

iy )
o *• mass 6V
= i ° y
of mass IVS
O^b r e l a t i v e abundance
198
s 196
1H of mass 19S

s 443
4 OH of mass 193
S 442

D a t e : OB- '02 ' ' b6 A n a l y s t
l ime : 15:34 P r o c e s s o r

n No : > Gy 5 ' 1 UL Ba t cb

• ? 0 . 4 5 5 J . 4 - - Ok

0 . 0 0 0 . 0 0 ; O k
53 .05 5 3 . 0 5 Ok

.24 .45 Ok
4 1 . 2 1 41 . 21 Ok

. -'4 . 74 • Ok
1 0 0 . 0 0 1 0 0 . 0 0 Ok

6 . 42 6 . 42 ' Ok
2 2 . 0 4 2 2 . 0 4 Ok

2 . 0 2 2 . 0 2 , Ok
12.57 77.21 Ok

84 .94 84 .94 Ok .
16.28 19.17 Ok

f —

: ^ LtiUj6-fin î-<. <î W--'

; ~72nH \Uî ^n *̂̂ L !
: ^>l$5"3fS' -^

c t r u n No: 173!? S a m p l e s : ^0 ' ̂ ^ — /*JOi S^- j KJO | S'^f-" ̂ J° I'Sf^

H I ̂  5(5 , M 1 2-5"; C 1 '• 'o t>iO
M IZSZ -HZ53 i |

' ^B

•• ' . i



ENVIRONMENTAL
"" Cf-V* TESTING and CERTIFICATION . ,

AUG 20, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOT44 RESOURCE ENGINEERING RESZ7514 SDB-10-5658 860721 2205

ETC Sample No/ Company Facility Sample Point Date Time flours

NPDES Comp o und
Numbe r

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo(a)anthracene
6B Benzolaipyrene
7B Benzol b)f luoranthene
8B Benzol ghi)perylene
9B Benzo(k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concert.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

77.3
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

559
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

43.1
ND
ND
ND
ND
ND
ND

61 .2
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

415
ND
ND

• ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Reccw

-
-
-
r
-
-
-
-
-
-
-

_

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

57.3
ND
ND
ND
ND
ND
ND

74.4
ND

Concen .
Added
ug/kg

3330
3330
3330
3330
3330
3330
3330

0
3330
3330
3330
3330
3330
3330
3330
3330
3330
3330

0
3330
3330
3330
3330
3330
3330
3330
3330
3330
3330
3330
3330
3330

%
Recov

88
85
77
0.

79
79
75
-

93
102
168
108
248.

89
92
86
96
89
-

119
78
90
0.

102
101
93

100
95
93
99
62

086



ENVIRONMENTAL
C 1 Wr TESTING and CERTIFICATION

AUG 20, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0144 RESOURCE ENGINEERING RES27514 50(3-10-5658 860721 2205
• • - . . - : • • . . . El»ps«a

ETC Sample No. Company Facility Sample Point Date :Tinie Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod ,2,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 .2.4-Trichlorobenzene

0 Variable replication due to non-honoaeneouff nature of sanple Matrix,

B Recovery nanually veri f ied.

Results

Samp 1 e
Concen ,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

QC Replicate

First
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

80.5
ND
ND

Second
us/kg*.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

40.6
ND
ND

QC Blank and Spiked Blank

Blank
'-".• Data

"9/kS
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added '•:•••

;;:;: ug/kg ;;

0
0
0
0
0
0
0
0
0
0
0
0
0
0

-X...:;
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

62.9
57.3

ND

Concen .
Added

.:.! ug/kg:

3330
3330

0
3330

0
3330
3330
3330

0
3330
3330
3330
3330
3330

%
Recov

96
74
-

33
-

96
84
71
-

104
107
89
67
75

•MHM^MMM



ENVIRONMENTAL
TESTING and CERTIFICATION

18, 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

NOI44 RESOURCE ENGINEERING RES27514 SDB-10-5658 86072 2205 0
Elapstd

ETC Sw»pl« N6. Company Facil i ty Sumpl* PoinT 0»1« Tim* Hour»

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

I .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2 .4 . 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nit robenzene-D5

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• f« I9* Cemrol limes

Amo u n t
added

8§

'

-

-

-

-

-

50

50

50

-

% Recovery

-

-

-

1

-

-

75

76

80

-

Cont rol Limit s .

Lowe r

81

74

70

24

25

19

23

30

18

20-.

Upper

117

121

121

113

121

122

120

115

137

150-

i
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T^BLE 2: METHOD PERFORMANCE 0« TA (QR231

'f" - Oece t } uo r o t r ' pheriy 1
Ana 1 y.5 i s

- O F T P P ) f o r

R e l a t i v e Abundance

''-leu - r a 1

nix';

5 ;

63
69
"0

127
1 9 "

193
199
275
365
44 J
-42

4 4 '5

Ir.in Abundance
C r i t e r i a

30-60?* of ma^s 198
Less than 2 Si of mass 69
( r e f e r e n c e on l y )
Lass tr.an 2% of mass 69
4Q-60H of mass 198
Less than 1% of mass 198
Ease peak, 100S r e l a t i v e
5-9% of mass 198
10-30% of mass 198
&'- e a t e r than 1% of mass
0-100% of mass 443
G r e a t e r tr.an 40% of rneos
17-2T-% of mass 442

i n j e c. t •. o n ,J a f e : 0 3 .• 1 4
I n j e c t i o n T ime : 1 6 : ? 1

Run No : > J 0 '.• o
Spec t run No : 5i2 \

\

Base
Peak

48 .43
0 . 0 Ll

5 0 . 2 8
0 . 0 0

41.57
o . n o

abundance 1 0 0 . 0 0
5 . o 7

20. 09
198 1.75

9.62
196 54.98

9.95

x;-;6 Ana 1 •..>& t- : \\ . \L

<-> QC Batch : && £
, Sarnp les : u*t< ,̂ f

\ \<f ftfafr

\A\

App rop r -, a t e

Peak Sta tus

48.43 ;0k
0 . iJ 0 C:.

5 0 . 2 6 Ci.
0 . 0 C ' Ot-

41.57 &.
[ i . O O .Ok

1 0 0 . 0 0 Ok
5 . 6 7 IJV<

2 0 . 0 9 &•
1 . >'5 : ;OR.

96 .70 Ok
'34.98 ; OU

13.10 'O^v
1 ''

jffo(j£.Lllm^L- '•
-- >m*-*̂  ^^

•? — '/ftfu? 7 fJ £/*&•i



FT/CM
f+ ENVIRONMENTAL
* TESTING and CERTIFICATION

AUG 31, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

NOt 74 RESOURCE ENGINEERING RES27514 SPI033-5 860729 2230

ETC Sample No- Company Facility Sample Point Date Time rtburs

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

ajanthracene
a pyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxv)methane
11B bisl2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 .2-Dichlorobenzene
21B 1 .3-Dichiorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen .

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

WDL
ug/1 „

190000
180000
190000

2200000
390000
130000
500000
210000
180000
270000
290000
570000
500000

95000
500000

95000
210000
130000
500000

95000
95000

220000
830000
500000

1000000
500000
290000

95000
500000
500000
110000
190000

QC Replicate

First
ug/1

140000 1
55800

160000 2
ND

946000
316000
777000

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

080000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

140000 3
520000 2

Second
ug/1

620000
34700

090000
ND

608000
179000
482000

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

670000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

500000
360000

QC Blank and Spiked Blank

Blank
Data
ug/1

_
-
-
-
-
-

•
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.
-
-

Cortcen.
Added
ug/l

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

%
Recov

»

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Urtspiked
Sample

ug/1
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Concen .
Added
ug/1

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

%
Recov

•
_
-
-
-
-
-

' -
-
-
-
-
-
-
-
-

,
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



ENVIRONMENTAL
C f U TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

NO 174 RESOURCE. ENGINEERING :'[ • . RfES275l4 SP1033-5 8607292230

ETC Sample No. . . ' • • • Company / y.' :. : . Facility Sample Point ':.- Date Time Hours

NPDES Compound . yy :
Number ' ; : ; .": -.y -. ..•• . ... ... ; • ' yl\ - : • ' ' '

338 Hexachlorobenzene
348 Hexachlorobutadiene
358 Hexachlorocyclopentadiene
368 Hexachloroethane
378 Indeno(1 ,2,3-c ,d)pyrene
388 Isophorone
398 Naphthalene
408 Nitrobenzene
418 N-Nitrosodimethylamine
428 N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

6 Standard Ofl procedures IV>T applicable to dilute and shoot oral ys is.

Resul ts

Sample
Concen.

ug/1 :

ND
ND
ND
ND
ND
ND
271000
ND
ND
ND
ND

BMDL
ND
ND

: ,WDL .,;,

y--:.."^1^.1 .
95000
45000

500000
80000

240000
110000

80000
95000

1000000
500000
190000
270000

95000
95000

• QC Repl icate

> First :• '
yy U9tl

ND
ND
ND
ND
ND
ND

340000 1
ND
ND
ND
ND

100000 6
780000 2

ND

• Second
i ."9/1

ND
ND
ND
ND
ND
ND

220000
ND
ND
ND
ND

910000
090000

ND

QC Blank and Spiked Blank

Blank
Data
ug/1 : :

_
-
-
-
-
-
-
-
-
-
-
-
-
-

Ccincen . .
Added

•; yJ:.;H9/1;V ':..
_
-
-
-
-
-
-
-

'
-
-
-
-
-

:--;.; fc: .
Recov
S :• •

_
-
-
.
-
-
-
-
-
-
-
-
-
-

AUG 31 , 1986

QC Mat rix Spike

Unspiked
Sample

: ug/1

-

Concen .
Added
"9/1

_
-
-
-
-
-
-
-
-
-
-
-
-
-

: %
Recov

• . - . • • e

_
-
-
-
-
-
-
-
-
-
-
-
-
-



ENVIRONMENTAL
£ 1 \s 7EST/A/G and CERTIFICATION

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPbES
Number

.'Cliam of Custody Data :Requ?red for ETC. Data Management Summary Reports ;.•' :;>: ; .:; .

NOI75 RESOURCE ENGINEERING RES27514 SPT0323-2^:?«60729l23W :f

ETC Sample No. Company Facility Sami le Point ...'•• Da'e . :Tiiinie:.- Wours

Compound

IB Acenaphthene
28 Acenaphthylene
38 Anthracene
48 Benzldine
5B Benzo
6B Benzo
78 Benzo
8B Benzo
98 Benzo

a)anthracene
a)pyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis(2-Chloroethoxy)methane
I IB bisl2-Chloroethyl) ether
128 bisl 2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
I 78 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
:Conc' n .

ug/kg

134
BMDL

108
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND

BMDL
316

HDL
ug/kg

63
120
63

1500
260
82

330
140
120
170
190
190
330
63

330
63

140
82

330
63
63

150
540
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kgs

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kgi

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1550
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

40.4
ND
ND
ND
ND
ND
ND

QC B.>ank and Spiked Blank

Blank
Da' a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

- ND
ND
ND
ND

Cdncon: :
Added

-;;:: ug/kg ;

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

,- %
Recbv

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

. OC Matrix Spike .:,. ...

Unspiked .
Sample

ug/kg :

134
74.4

108
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

56.1
ND
ND
ND
ND

51 .8
316

Concen .
Added

. ug/kg

3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

i %
R e c o v

80
79
71
0,

77
159
122

-
104

72
68
46
73
88
72
89
78
83
-

58
61
69

0.
74
75
77
69
69
97
75
35
69



ENVIRONMENTAL
C 1 '^ TESTING and CERTIFICATION ~ '

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

.... Chain of Custody Data Required for ETC Data Management Summary Reports

NOT75 RlSOURC: ENGINEERING RES27514 SP10323-25 860729 2350
• • • . ' : . ' : . ' . - . - • • . • ' ' . ' Elapsed

ETC S.mipJe No. ' . - " • ' • • Company . Facility-.. Sami-le Point Da'e .Time Hours

NPDES ';.-:. Compound • ,;;•:•. : : : :

Number ; ^ : , , •:,;' r:; ;:.

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 , 2 , 3-c , d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
468 1 . 2 ,4-Trichlorobenzene

fl Vonobl* r<p l ico t<on <1uc To non- Knno^tnrous no1ur« of 5OMOIr Hotr»t.

.— — ' -- - _ _. : .._,

Resul t s .

: Sample
Co neon .

:.: ug/kg

ND
NO
ND
ND
ND
ND

982
ND
ND
ND
ND

765
91 .5
ND

• MDL • • ' . . •
^ ug/kg

63
30

330
53

150
73
53
63

330
330
63

180
63
63

QC Repl icate

- F i r s t
ug/kgi,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC B.'ank and Spiked Blank

Blank
Da' a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conccn .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Mat rix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND

982
ND
ND
ND
ND

765
91 6

ND

Concen .
Added
ug/kg

3120
3120

0
3120

0
3120
3120
3120

0
3120
3120
3120
3120
3120

— 3̂B.

'/,

Recov

83
78
-

84
-

77
78
83
-

83
87
76
28
80

•̂̂ •̂•WHÎ ^



ETC ENVIRONMENTAL
TESTING .ind CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - Solid Matrices (QR20)

Chain of Custotty Data Required for £TC Oata Management Summary Reports

N01 7$

ETC Sample No, Company Facility Sample Point Dan* Time Hours

August 20, 1986

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS}

Phenol-D5

2-Fluorophenol

2,4, 6-Tr ibromoph'?nol

BASE /NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC/MS)

Dibutylchlorendale

* IFP EPA Control Limit«.

** Advi»ory"Limi + 8 Only;

**• Recovery manually verified.

Amount
Added

ug

-

-

-

-

-

-

50

50

50

-

% Recovery

-

-

-

-

-

-

92

132***

54

-

Control ilimits *

Lowe r

•

8T

74

„, . ,70

24

25

19

23

30

18

20**

,

Upper

117

121

12)

H3

121

122

120

ITS

137

150**
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/
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255
\

d
25<

2
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5

442
V

75

296
/ ^23 365 4e3

.1 . . i i . i i . ;' J
300 '350 •'••̂ •••'••'

•
-100

-53

•60

-70

-60

•60

-48

-30

-20

[;

m/z

TABLE 2: METHOD PERFORMANCE DATA (QR23) .

Tuning Data - Deca f 1 uoro t r i pheny 1 phosp i ne lUFTPP) for Base/Neu tira!l
Ana 1 ys is ;

X Relative Abundance
Ion Abundance Base A p p r o p r i a t e

C r i t e r i a Peak Peak Status

51
68
69
,'0
12?
1V7
198
199
275
365
441
442
443

30-60* of mass 198
Less than V* of mass 69
(reference only)
Less than 2* of mass 69
40-60* of mass 198
Less than IS of mass 198
Base peak, 100* relative abundance
5-9S of mass 19 a
10-30* of mass 198
Greater than 1* of mass 198
0-100* of mass 443
Greater than 40* of mass 198
17-23* of mass 442

Injection Date: 08/12/86 Analyst
Injection Time: 16:31 Processor

Run No: >022v8 QC Batch
Spectrun No: 1813 Samples

57.
1.
68.
0.

51.
0.

100.
7.
18.
1.
8.

55.
10.

. ,
; j

: (t
'• /I
&

15
21
73
00
21
uo
00
21
60
85
64
78
25

'̂, fr-
W&
?2J3̂
/$( 7
<Ljj/<,

57.
1.

68.
0.

51.
0.

100.
7.
18.
1.

84.
55.
18.

: ^^X

3 A/£V
'(J-&

15
76
73
00
21
00
00
21
60
85
28
78
37

jjyê
/

7̂ <-

Ok
Qk
Ok
Ok
Qk
Ok
Ok
Ok
Ok
Qk ,
Ok
tik
q'k

•IN

>^'"̂ 1 ! "
I "



ENVIRONMENTAL
C I V TESTING and CERTIFICATION '

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number:

Chain o' Custody Data Required for ETC Data Management Summary. Reports:

N0t?8 RESOURCE ENGINEERING RES27514 SP10328-30 860730 0045

ETC Sampje No Company Facility Sample Poinf.'i'.i-'Oafe.' ,-: Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
48 Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a)anthracene
aipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
128 bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a ,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3.3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Resul ts

Sample
Cone on.

ug/kg

168
BMDL

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
(€>
ND
ND

BMDL
246

MDL
ug/kg

62
110
62

1400
260

82
330
130
110
170
190
190
330
62

330
62

140
82

330
62
62

140
540
330
330
330
190
62

330
330

72
62

QC Replicate

First
ug/kgn

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kgs

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
•ND
ND

1550
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND

40.4
ND
ND
ND
ND
ND
ND

QC B.'.ank and Spiked Blank

: Blank
Da', a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

• ND
ND
ND
ND

Cdriceri . .-:
Added

: ug/kg V

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

: • • • • •%
Re'cov

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

. :;, QC Matrix Spike

Urispiked
Sample

. .ug/kg ';.•

134
74.4

108
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

56.1
ND
ND
ND
ND

51 .8
316

Concen .
i Added
: ...-• ug/kg

3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

%
Recov

80
79
71

Oa
77

159
122

-
104

72
68
46
73
88
72
89
78
83
-

58
61
69

0,
74
75
77
69
69
97
75
35
69



~ C 1 Sx TESTING and CERTIFICATION

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management ?ummary Reports

i N0178 RESOURCE ENGINEERING RES27514 ;:SP?0?28-30 ~ 860730 ;0045
• : . ' • : . ' • .':' •':.'.- . : : . • . . • : : • . . . EJapsta

/.ETC Sample No. Company . Fscility': : . Simrle Point ' Oste : lime Hours

NPDES ; • Compound
Number ; : --^

33B Hexachlorobenzene
34B Hexachlorobutadiene
358 Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l , 2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
4lB N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

: Resu l ts

/Sample
JConccn .
J us/ kg

ND
ND
ND
ND
ND
ND

927
ND
ND
ND
ND

682
ND
ND

HDL
ug/kg

62
30

330
52

150
72
52
62

330
330
62

180
62
62

QC Repl icate

Firit
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• Second;
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
us /*g

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concert
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

. : % • • • •
Recbv

_
-
-
-
-
-
-
-
-
-
-
-
-
~

QC Mat rix Spike

Unspiked
Sample

: ug/kg

ND
ND
ND
ND
ND
ND

982
ND
ND
ND
ND

765
91 .6

ND

Concen .
Added
ug/kg

3120
3120

0
3120

0
3120
3120
3120

0
3120
3120
3120
3120
3120

%
Recov

83
78
-

84
-

77
78
83
-

83
87
76
28
80



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

AUG 16, 1986

Chain of custody Data Require^ w ETC Data Management summary Reports

NO 178 RESOURCE ENGINEERING RES27514 SP10328-30 86073 0045 0
Elapsed

ETC SStnjSM Ntt- CttHfrSAy Facility SWnf'l* Poiftt Oaift Tim* Houi-4

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• IFB CTO Control Lin.tt
•• AOvlvorv Llnlit Only

Amount-ia-

-
-
-
-
-
-

50

50

50

-

X Recovery

-

-

- •

. -

-

-

82

84

73

-

Cont rol Limits v ; •

Lower

81

74

70

24

25

19

23

30

18

20»

Upper : :

117

121

121

113

121

122

120

115

137

150..
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255
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286
/

\

ill !JL iuii. . M

442

X

27S
/

i i

168 158 288 258

£96

I X 3/5 4?3

.1 . . i i . t i . f i

-1*9

-99

•ee

-70

«0

•58

•40

•38

-20

-18

•a
388 ' 358 ' 488

TrtBLE 2: HETHOD PERFORHANCE DATA (QR23) /'

GC/MS Tuning Ua ta - O e c a f 1 u o r o t r \ p h e n y 1 p h o s p i n e (OFTPP) for Base/Neutra 1
Ana 1 ys i s

f Relative Abundance •
Ion Abundance Base Appropriate

m/z C r i t e r i a Peak Peak Status

51
6B
69
/U
127
197
198
199
275
365
441
44?

443

30-60* of mass 198
Less than ?* of mass 69
(reference only)
Less than 2* of mass 69
40-605* of mass 196
Less than 1* of mass 198
Base peak, 100* relative abundance
5-9* of mass 198
10-30* of mass 198
Greater than 1* of mass 198
0-100* of mass 443
Greater than 40* of mass 198
17-23* of mass 442

Injection Date: 08/12/86 Analyst
Injection Time: 16:31 Processor

Run No: >022V8 QC Batch
bpectrun No: 1813 Samples

57
1

68
0

51
0

100
7
18
1
8

55
10

:
.
.

• /

. 15

.21

.73

.00

.21

. UO

.00

.21

.60

.85

. 64

.78

.25

N/ ê
s£&J%L
(ZLHS''
i\7f] 1 -r 2'yC/ ' / 2

57.
1.

68.
0.

51.
0.

100.
7.
18.
1.
84.
55.
18.

rf-^
jŝ &C&L

42D<L
[ A/S7 /

15
76
73
00
21
00
00
21
60
85
28
78
37

•vV£*
/
-?Tt/.fe

Ok
Ok
Ok
Ok
Ok
Ok
Ok
OK
Ok
Ok

|,

Ok
1

Ok
1'

Ok
' •[

u
-- ^<r,-<

^i~-\
,4'̂ Vtŵ LJ-̂ yf̂

*HW-̂  i ^i



ENVIRONMENTAL
C I V* TESTING and CERTIFICATION

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management S'lmmary Reports

N0176 RESOURCE ENGINEERING RES27514 SPT0338-40 860730 0115
EJ»p««a

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
28 Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzo
8B Benzo
98 Benzol

aianthracene
aipyrene
b)f luoranthene
ghijperylene
k)f luoranthene

lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a .hjanthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobsnzens
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen,

ug/kg:

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
70.0

MDl
ug/kg

62
110
62

1400
250

81
320
130
110
170
180
180
320
62

320
62

140
81

320
62
62

140
530
320
320
320
180
62

320
320

71
62

QC Replicate

First
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1550
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

40.4
ND
ND
ND
ND

. ND
ND

QC Blink and Spiked Blank

Blank
D.aia
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

• ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:.QC Matrix Spike

Unspiked
Sample :::
ug/kg ;!

134
74.4

108
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

56.1
ND
ND
ND
ND

51 .8
316

.Concen .
:• Added :
g: ug/kg :

3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

. ,%
Recov

80
79
71

OB
77

159
122

-
104

72
68
46
73
88
72
89
78
83
-

58
61
69

Oa
74
75
77
69
69
97
75
35
69



ENVIRONMENTAL
_.,._ C I "U TESTING and CERTIFICATION

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

;. '•:..;, •;,:;. Chain of Custody Data Required for ETC Data Management Summary Reports

No r?V^ RESOURCE ENGINEERING . : RES275i4 spio338-4o 860730 on' 5
.:•:• - : :•::•:. • • . • . ' . . ' • . . • : . r Jap»«d

ETC S-jmple No. • . Company • . ; . • Facility Sami'le Point Da te Time Hours

NPDES i • Compound
Number .;

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(1 ,2 .3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

A Varioblt not icon ton do* to noo-hoiio«tn«om naturf of icwpl* Hatrm.

B Recovery Nunually ver i f ied .

R e s u l t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND

609
ND
ND
ND
ND

BMDL
ND
ND

. MDL
ug/kg
62
29

320
52

150
71
52
62

320
320
62

170
62
62

QC Repl icate

First
:;; ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Da' a
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND

982
ND
ND
ND
ND

765
91 6

ND

Concen .
Added
ug/kg

3120
3120

0
3120

0
3120
3120
3120

0
3120
3120
3120
3120
3120

%
Recov

83
78
-

84
-

77
78
83
-

83
87
76
28
80

•MMMVM^̂ HM



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 16. 1986

Chain of custody Data R«qutred for ETC Data Management Summary Reports

None RESOURCE ENGINEERING RES27514 spio338-4o 66073 01 is o
' ' '• "•' ' E I dDSed

Etc smpus No. rom<>»ny Facility s«mpl<- Poini . D»tt ':':. time HOUI-*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-D5

2-Fluorophenol

2 ,4 , 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GO

Dibutylchlorendate

t
ts

re EPfl Control Lifiit*

Advisory Linitl Only

: :-Araouht '.. '::
V added ': ".'.;

;.-••• :-;:•-.-. UQ . •• ••.-

-

-

-

-

-

-

50

50

50

-

:% Recovery

-

-

-

"

-

-

83

98

100

-

x Control Limits •

::Lowcr .

81

74

70

24

25

19

23

30

18

20..

Upper

1

1

1

1

1

17

21

21

13

21

122

1

1

20

5

137

150..
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ENVIRONMENTAL

AUG 19, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N0t?7 RESOURCE ENGINEERING RES27514 SPT0348-50 860730 0130

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
DB Benzo

a)anthracene
a ipyrene
b)f luoranthene
ghijperylene
k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a, h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
318 Fluoranthene
32B Fluorene

Result 6:

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

587
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDl
ug/kg

62
110
62

1400
260

82
330
130
110
170
190
190
330
62

330
62

140
82

330
62
62

140
540
330
330
330
190
62

330
330

72
62

QC Replicate

First
ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg»

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1550
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

40.4
ND
ND
ND
ND
ND
ND

QC: Blank and Spiked Blank

Blenk
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

• ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recow

_
-
-
-

-
-
-
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike ;;

Unspiked.;
Sample :x

ug/kg ; 5

134
74.4

108
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

56.1
ND
ND
ND
ND

51 .8
316

: Concen .
•:, Added 1.
; • •:•: ug/kg.:

3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

0
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120
3120

;,jj

.Rec o v '•'

80
79
71

Oe
77

159
122

-
104

72
68
46
73
88
72
89
78
83

58
61
69

Os
74
75
77
69
69
97
75
35
69



ENVIRONMENTAL
C 1 i^ TESTING and CERTIFICATION

AUG 19. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0177 RESOURCE ENGINEERING RES27514' SPf0348-50 860730 0130
• . : : • • • . ' . • • . EJ*p!«d

ETC Sample No. •:?:'. . Company . . Facility:' . Sample' Point ': Oa t? Time Hours

NPDES ' . ' : • • ' • • • • • Compound^ • • .:>>;.
Number . • •' : . - ' • • • . .,:. ±\._ •:••: • ;

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2,3-c . d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobonzene

fl Variable replication Oue to non-hono^eneou* nature of toMple MOIrm.

9 decovery mnually verified.

Resu l t s

. Sample
Concen .
. ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
:;:,:. ug/kg

62
30

330
53

150
72
53
62

330
330
62

180
62
62

QC Repl icate

First
; ug/kg«

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data

:. ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample

ug/kg

ND
ND
ND
ND
ND
ND

982
ND
ND
ND
ND

765
91 .6

ND

Concen .
Added
ug/kg

3120
3120

0
3120

0
3120
3120
3120

0
3120
3120
3120
3120
3120

%
Recov

83
78
-

84
-

77
78
83
-

83
87
76
28
80



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 16, 1986

cnaln of custoay Data Required for ETC oata Management summary Reports

NO! 77 JteSdURCE ENGINEERING RES27514 SPI03*8-50 66073 0130 0

Etc sample Ha. . cam<>»«y • F6eiliiy Ssmpl- <>oi<n o»t* two* Houri

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fiuorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• rD KM Conlfol linit.

Amount
adged

-

-

-

t

-

-

-

50

50

50

-

% Recovery

-

-

-

-

-

-

80

99

105

-

Control Limit s « ••

Lower

81

74

70

24

25

19

23

30

18

20..

Upper .:

1

1

1

I

1

1

1

1

1

17

21

21

13

21

22

20

15

37

150-
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ENVIRONMENTAL
C f W TESTING and CERTIFICATION

AUG 19. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

N0173 RESOURCE ENGINEERING I RES275M. SP10352-64 860730 0145

ETC Sample No', . Company ' ; Facility Samrl? Point Dat» Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 ,2 .3 -c ,d)pyrene
388 Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenyiamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

Resul t s

Sample
Concen .

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

- MDL
"9/kg

62
29

320
52

150
71
52
62

320
320
62

170
62
62

OC Repl icate

-'First
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Ma t r i x Spike

Unspikod
Sample

ug/kg

ND
ND
ND
ND
ND
ND

982
ND

'NO
ND
ND

765
91 .6

ND

Concen .
Added
ug/kg

3120
3120

0
3120

0
3120
3120
3120

0
3120
3120
3120
3120
3120

%
Recov

83
78
-

84
-

77
78
83
-

8?
87
76
28
80



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

AUG 16, 1986

Chain of custody Data Required for ETC Data Management summary Reports

NO 173 RESOURCE ENGINEERING RES27514 SP1 0362-64 86073 0145 0

ETC S»mpl« NO. Company Facility S«Mj5li- fOil\l Oatt Tim* Hour* .

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-DS

2-Fluorophenol

2,4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

> ire [PO Control Lmitl

Amount•3!«4

-
-
-

-
-
-

50

SG

50

-

% Recovery

-

-

-

.

-

-

65

66

117

-

Control Limit s « -

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

1

1

1

1

1

1

17

21

21

13

2'

22

20

15

137

150-
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ENVIRONMENTAL

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

M9370 RESOURCE ENGINEERING RES2751I XREI1128-30 860804 2024 1

ETC Sample No, Company Facility Sample Point Oate Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

ajanthracene
aipyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

10B bis(2-Chloroethoxy)methane
I IB bisl2-Chloroethyl) ether
12B bisl 2-Chloroisopropyl )ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
ono i o_n .chlcrobsrizsrie
21B 1 !3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concert:.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

MDL
ug/kg

70
130

70
1600
290
92

370
150
130
200
210
210
370

70
370

70
160
92

370
70
70

160
610
370
370
370
210

70
370
370

81
70

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

96.1
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

278
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

394
ND
ND

. ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike ; :

Unspiked
Sample
.ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cbncen.
Added
•ug/kg

3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

..,-% ;.;.,:
Re coy

89
95
85
22.
82

113
109

-
96
86
76

126
98
66
90
91
87
87
-

82
81
80
33.
87
89

144.
100
83

108
90
88
88



ENVIRONMENTAL
"" C I \s TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports :

M93TO RESOURCE ENGINEERING ;; RES275U XREI 11 28-30 860804 2024 1

.ETC Sample No, . . . . . : .: ;.. Company . '>;. . . : Facility Sample Point . Date Time Hours

NPDES Compound ';.?: • : • ' : "
Number . • : . '• •:-:-.• : :•:' - "f .• .'. (

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod ,2, 3-c , d)pyrene
38B Isophorone
39B Naphthalene
408 Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 , 2 ,4-Trichlorobenzene

Result s

Sample
Conceiv.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDi.
• ug/kg

70
33

370
59

170
81
59
70

370
370

70
200

70
70

QC Replicate

'':':• First'' '

:: "9/k9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concert .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recbv

.
-
-
-
-

•
-
.
-
-
-
-
-
-

QC Matr ix Spike

Unspiked
Sample
ug/kg ;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added

• ug/kg

3390
3390

0
3390

0
3390
3390
3390

0
3390
3390
3390
3390
3390

%
Recov

84
104

-
109

-
83
87
95
-

96
114
87
78
92



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 27, 1986

Cnain of custody Data ftoqutod tar ETC Data Manag«m*nt summary fwpor t*

M9370 RESOURCE ENGIfCERING RES2751 1 XREII128-30 86080 2024 1

ETC $mtd« N»> C6tt£iiAy Fteiliiy sample Poltu 0»it IUM Hour 4

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 . 2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzena-DS

2-Fiuorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Oibutylchlorendate

* IFP CPU Control Unit*

"
MvlMry Lifitt* 0»l]r

Amount
added

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

*

-

-

68

78

103

-

Control Limits .

LOwfer

81

74

70

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

150..
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50 iee 15?

32'3

t

398 350 439

-so i

442 f I

1 C
!K.

-50

-40

! -28

TABLE 2: METHOD PERFORMANCE DATA ';QR23>

uninq Data - Deca f luoro t r ipheny Iphosp ine (DFTPP) for Base-'Neu t r a 1
Ana lys i-s

S R e l a t i v e A b u n d a n c e
Ion A b u n d a n c e Base A p p r o p r i a t e

C r i t e r i a Peak Peak S t j a t u s

?1 7 0-6 OS of mass 198
6S Leis than 2S of mass 69
-.• 9 ' r e f e r e n c e o n l y )
70 Less than 2S of mass 69

127 40-60S of mass 198
197 ;_ess than IS of mass 193
193 Sase peak, 100S re la t we abundance
I?* 5-9!. of mass 198
275 13-7 OS of mass 198
7-65 Grea te r than IS of mass 193
-*41 0-10 OS of mass 443
442 G r e a t e r tr-an 40S of mass 198
^A? l"7-27-S c f MS ss 442

I 'i i e c t i o r. D a t e : 0 S ''25 X3 6 An a 1 y s t
1 r: } e c : i « j n T i m e : 16 :54 P r o c e s s o r

F'j-i No: . 0 2 6 2 0 QC B a t c h
Sc-* •: : : ::'-: : 'c : i 4 1 0 S = rnc 1 e ;

53 .87
.89

61.49
.20

40.7-5
0 . 0 0

100 .00
6.79

19.34
1.89
9.74

66. 19
1 1 . 76

: £f~G&-
. Tf\fl4b*Jk

: vJf,jFy^
: f/\ 9J7C> >

M3/O.M

53.37 Ok
1 . 45 Ok

6 1 . 49 Ok
.33 Ok

40 .35 Ok
0 . 0 0 Ok

1 0 0 . 0 0 i-3k
6 . 79 'bu

19.84 (3k ..
1.89 "Ok',

82.81 .pk
66.19 Ok
17.76 ;- l ' -=

1^ ;
*1^ J7/ M13P3. M $/ 1.N)
,m vtw.Mi1*-



ENVIRONMENT Al
' " ' Cfi^ TESTING and CERTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

M937T RESOURCE ENGINEERING RES275U XREI1130-32 860804 2048 1
Ei»t5««J

ETC SampJe **>• Company Facility Sample Point Dst« - Time rtours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzoi
6B Benzo<
78 Benzoi
88 Benzo
98 Benzol

a)anthracene
ajpyrene
b)f luoranthene
ghi)perylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
19B Dibenzo(a,h)anthracene
208 1 ,2-Uichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
140
77

1800
320
100
400
170
140
210
230
230
400

77
400

77
170
100
400

77
77

180
670
400
400
400
230

77
400
400

89
77

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND

96.1
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

278
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

394
ND
ND

. ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

X
Recov

_
-
-
.
-
-
-
-

• -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike; ;;;;v:;

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Co tic en ..
Added::::
ug/kg

3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

.,;;.:; ;.%::;..:p,
Recov::

89
95
85
22.
82

113
109

-
96
86
76

126
98
66
90
91
87
87
-

82
81
80
33.
87
89

144.
100
83

108
90
88
88



ENVIRONMENTAL

._ _ ^_ _..

Cl\s TESTING and CERTIFICATION "

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

r t 9 3 t l • ? ; RESbilRCe Ef&INEERING RES275U XREI 1 130-52 860364 2o4t r t

ETC SampJe^Nb. •'.'. ". . : . ' ' : . , ' : . : - . Company ... Facility Sample Point • " O a t * •: : -lime ,: Hours

MPDES - - . . - . : Cbjnpoiind :;:: :
Number •- • .;.. •••..•••.-. . - • ; • • : • . , , : .-,:-.. . . - . ., : ' . :•>-. •'•.'•. :

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

Resul ts

Samp le
Conceh.

ug/kfl

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

77
36

400
65

190
89
65
77

400
400

77
220

77
77

QC Replicate

First
"9/t<9

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added

/ :: ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

:.,%•
Recov

_

-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
Ufl/kg

3390
3390

0
3390

0
3390
3390
3390

0
3390
3390
3390
3390
3390

%
Recov

84
104

-
109

-
83
87
95
-

96
114
87
78
92



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

AUG 27. 1986

cnatn of custody Data Required for Etc Data Management summary Reports

M9371 RESOURCE ENGINEERING RES2751 1 XREI 1)30-32 86080 2048 1

eiC SmpM lift. t6m<>jny Facility Sample P61nt o»t« Tlot Hours

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-DS

2-Fluorophenol

2,4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• l» CPU Control Lixito

*. Mvi.ory Units Only

Amount
ago^o-

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

•

-

-

73

73

102

-

Control Limits .

Lower

81

74

70

24

25

19

23

30

18

20..

Upper

117

121

121

113

121

122

120

115

137

150..



l_
i 
;

'f
 "

1

.••
v r> • 
-

t- u
t

(II ri

^
f>

^
 -
S i5 o

 -
°

^
 ̂

^
^ s

t-
 

t-
 

4
x

 '•
'••

 M
 

i>
 o

 
-i
' 

i j
 

".
J
 o

 
o
- 

-n
 

••
..

 
i~

i
'•.•

i 
i -

> 
»—

 'J
i 

-.n
 

o 
co

 
" 

j 
~ 

J 
''-"

• 
•£

' <
-'"

 »—
 

(i

U
'l

>—
 u

'" 
•"•

• 
oj

 H
-1 

-ri 
ID

 f
 

f- 
i 

•-
 r

~ 
'.«

j 
i

•J
 
i 

1
 "

?
 o

 
i 

ft
 
<

•
 O

 »
D
 1

 
O

 o
 

C

.T
 

J
 

'.«
! 
.-
»
 O

 
<
-»

 O
 

O
 

1
l 

O
 

3
..
. 

•.
..
. 

iP
 
fP

 
i1
?
 I
* 

if
 

O
 "

D
 
••

* 
X

 
'*
• 

">
 
r*
 

a
£

 
'.O

il
l 
it
 

i
 

1
 

f
,
 
(
l
 
D

"
 

3
"
 
(
l>
 
3
'

o
 

O
 

i'.
i 

O
 

O
 

ft
 

ft
 

O
 

in
 

3
 

U
' 

O
 

O
.-t

 
.•

* 
-T

-.
 .-

* 
~
r,

 f
* 

-t
>

 3
 

7
?

 3
 

•»
>

 3
 

T
i 

3
 

-t
-.
 

ft
»-

 
»
-•

 
.;*

 
f̂ 

fg
 

•*
 

iv
 

.-
* 

..\
o 

c>
 

'j 
o>

 3
 

ft 
3 

u>
 

»-
> 

3 
ro

 
10

 3
 

—
 

u.
 

j>

L:
 ' 

~ 
ui

 
w

 
w

 
o 

(»
 

3 
o>

 
3 

if"
.;•

 
-H

 O
 

01
 f

 • 
w

 t
--

 w
 

H
» 

o 
o 

w
 O

 
—

 o
 

o>
 

n 
P

I

'Z
. 

^ 
•-

* 
t 

d
f 

t-
 

»—
 Q

D
 

»
-^

 
•-

• 
»
—

 
•-

 
cr

 
n

 
u

o
 

a>
 <

v 
i>

 
£-

 o
 

>
o

 
-»

 
3

 
>
o
 3

 
3

 
<
• 

n-
 c

 
o

• •
 

• •
 

ro
 

o 
v>

j ~
*~»

 o
o 

tv
 

ft 
oo

 
ft 

ft 
Q

O
 

ft 
J 

ft
-»>

 
•—

 o>
 

v 
&

 
-i 

a.
 

-»
.•

 
n

t—
 * 

i 
~
* 

3
 

Q
) 

(^
 

(^
 

(^
 

^*
 •
 
Q

) 
*—

 * 
fT

l
I.
J
 
«
 

U
J
 

3
 

ft
 

rf
 

ft
 

3
 

C
 

—
 )

I
J
 •

•
 
\ 

f
t
(

/
>

 
•

-
(

-
'

•
O

K
O

* 
O

 
O

X
O

 
' i

T
 

T
O

 
01

 
O

* 
»^

 
"O

 
~
£>

 
^O

 
O

 
">

 
C

D

o
 

\ 
t-

* 
3

 
<

-»

o-
 

-£
i 

co
 

cr
 

—
 -

 
rn

co
 

c 
•<

 n
 

;o
3 

(*
 

3-
 

-n
"I
J
 

C
L
 

-
 

rt
 

O
O

 
T

 
ft
 

«
/>

 3
 

^
)

n
 o

i.
 

3
 

N
C

 
3

"1
3
 

0
 

—
 

3
>

ID
 
>
l»

 
ft
 

(1
 

T
J
 

Z
£i»

 
yi

 
»
—

 
T

 
f~

)
-»

 c
» Y

: 
o 

rn
n 

o 
w

 
**

-1
 ' 

-v
 •

••
 

X
 

T
J
 

0

»^
 0

- 
»
 • 

o
 

t 
0-

 
vn

 
T

) 
C

D
 .

T
) 

3
 

H
i 

i 
h
~
^ 

0
^ 

x)
 

^~
~*
 

^O
 O

1
 

<~
*»
 

<"
~i

 <
~
j 

^~
M

 
v

ĵ 
A

 
ft
 

(0
 

C
9

 
T

f

Q
U

S
^

 
~-

j >
— '

 
s.j 

co
 o

ci
 \

j 
o
 

o
 

<>
i 

ro
 f

- 
o
o

 C
D

 
jf 

o
 

ft
 

-^
3%

|cN
 

P
^ 

O
v 

-c«
 i>

. ̂
o
 ̂

x 
-o

 o
 

C
D

 <
ji 

o
 

^o
 -o

 \
i 

/»
 

o
 

o

<F
^ 

!>
• 

i 
1

N
jc

h
r
o

H
i-

o
o

^
o

o
o

 
i—

 »
-i<

s>
4 

n
"D

C
i.

 
~>

J 
*•

" *
 

0
0

 
0
0

 
O

O
 *

'̂
J
 d

1
 

O
 

*^
4

 V
A

| 4
^ 

^*
 

0
0

 
?
^*

 "
^ 

3
 

C
D

O
- 

N
L
>
 
V

-i
 ^

O
 £

. 
»
O

 
O

 
G

 
'J

l 
V

d
 >

O
 
^
 

\J
 

ft
 

O
 

ft
•-»

 o
 

o>

U
'l 

rt
"

<•»
 

. 
c

_ 
, 

C
J
 O

 
l_

i 
M

O
 

L
i 

l_
l 

i,
_
)-

O
'O

..
L
J
 
l_

l 
O

 
in

 
/-

r 
•

O
i 

. —

1 
1 

1 
1 

1 
1 

1 
1 

!
~

jr "L
, 

•• 
- f

st
L/

5
•J£

T- fi
r

*v 
jr̂

™
^

0 ]T
~ 

'"•
 r
°

C
"

g
"'
 

\ 
'••

•

Si
- ;

 
w

<a
~ i

^4"

~*
~ 

• *
 

f

* 
5 

£ 
S

 
4 

i"
"*

""
*"

"*
""

i™
s
""

:?



£!'•c MF ENVIRONMENTAL
1 \r TESTING and CERTIFICATION

• 9
AUG 28. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA QB5465

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cnain of Custody Data Required for ETC Data Management Summary Reports

M9382 fiESOURCE ENGINEERING RES2751I XRE I 11 48^50 860804 2052 1

ETC Sample NDU Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo(a)anthracene
6B Benzol aipyrene
7B Benzol b)f luoranthene
8B Benzo ghijperylene
9B Benzo(k)f luoranthene

10B bis
11B bis
12B bis
13B bis

2-Chloroethoxy)methane
2-Chloroethyl) ether
2-Chloroi sop ropy 1) ether
2-Ethylhexyl)phthalate

14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a,h)anthracene
20B 1 ,2-Dichiorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3 -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

666
ND
ND
ND
ND
ND
ND

HD*U
ug/kg

63
120
63

1500
260

83
330
140
120
180
190
190
330
63

330
63

140
83

330
63
63

150
550
330
330
330
190
63

330
330

73
63

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

96.1
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

394
ND
ND
ND

.ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_

-
-
-
-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-_

-
-
-
-
-
-

-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390

ND 3390
ND ' 3390
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

.X
Reeov

89
95
85
22
82

113
109

-
96
86
76

126
98
66
90
91
87
87
-

82
81
80
33
87
89

1 44
100
83

108
90
88
88



ENVIRONMENTAL
C I Vr TESTING and CERTIFICATION

AUG 28. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA QB5465

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9382 RESOURCE ENGINEERING RES27511 XREI1 148-50 860804 2052 I
El»pS*<t

ETC Simple No. Company Facility Sample Point Date Time Hours

NPDES Compound
Number

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamlne
42B N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

- - : - : • . - - - .

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

63
30

330
53

160
73
53
63

330
330
63

180
63
63

QC ftapllcatft

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen
Added
ug/kg

3390
3390

0
3390

0
3390
3390
3390

0
3390
3390
3390
3390
3390

X
Recov

84
104

-
109

83
87
95
-

96
114
87
78
92

1

1

-



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

AUG 28, 1986

Chain of custody Data Required for ETC Data Management summary Reports

M9382 RESOURCE ENGINEERING RES275H XREI 1148-50 86080 2052 1
Elapsed

ETC S«K£1« N6- C6fflf>»(\y Facility , SS*M* PMM OMfc llmt Houfi

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 .2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-DS

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-05

2-Fiuorobiphenyi

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• IfB EM Control Linils
•• MviMrii linit« Only

Amount
added

-

-

-

-

-

-

50

50

50

-

X Recovery

-

-

-

-

-

-

70

74

130

-

Control Limits >•• :ii

Lower

81

74

70

24

25

19

23

30

18

20»

Upper. .•i?v:::;.

117

121

121

113

121

122

120

115

137

150»
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ENVIRONMENTAL
E f Vr TESTING and CERTIFICATION

AUG 29. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports

M9383 RESOURCE ENGINEERING RES275JI XREI1150-51 860804 1

ETC Sample No. Company Facility Sample Point Date Time rtours

NPDES Compound
Number

338 Hexachlorobenzene
348 Hexachlorobutadiene
358 Hexachlorocyclopentadiene
368 Hexachloroethane
378 Indeno(l .2,3-c ,d)pyrene
388 Isophorone
398 Naphthalene
408 Nitrobenzene
418 N-Nitrosodimethylamine
428 N-Nitrosodi-n-propylamine
438 N-Nitrosodiphenylamine
448 Phenanthrene
458 Pyrene
468 1 ,2.4-Trichlorobenzene

a Recovery normally verified.

Results

Samp le
'.'Cone eh-.

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/kg

72
34

380
60

180
83
60
72

380
380

72
200

72
72

QC Replicate

First
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-

QC Matrix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
: Added
•'-. ug/kg.

3390
3390

0
3390

0
3390
3390
3390

0
3390
3390
3390
3390
3390

% .: -'
Recov

84
104

-
109

-
83
87
95
-

96
114
87
78
92



ENVIRONMENTAL
C 1 V* TESTING and CERTIFICATION

AUG 29, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

H9383 RESOURCE ENGINEERING RES2751 I XREI1150-51 860804 1

ETC Sample No. Company Facility Sample Point Dst« Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
48 Benzidine
5B Benzo
6B Benzo
78 Benzo
88 Benzol

ajanthracene
alpyrene
b)f luoranthene
ghi)perylene

98 Benzo(k) f luoranthene
108 bis(
118 bis
128 bis
13B bis<

2-Ch lo roe thoxy) me thane
2-Chloroethyl) ether
2-Chloroi sop ropy 1)ether
2-Ethylhexyl)phthalate

148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
218 1 , 3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3,3 -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
268 Di-n-butyl phthalate
278 2,4-Dinitrotoluene
288 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

, --. - - , - . - . . - . . - -

Results

Sample
Concen,

ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1540
ND
ND
ND
ND
ND
ND

MDL
ug/kg

72
130

72
1700
290
94

380
150
130
200
210
210
380

72
380

72
160
94

380
72
72

170
620
380
380
380
210

72
380
380

83
72

QC Replicate

First
ug/k3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND

96.1
ND
ND
ND
ND
ND
ND

OC Blank and Spiked Blank

Blank
Data
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

278
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

394
ND
ND

- ND
ND
ND

- ~

Concen.
Added
ug/kg

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

%
Recov

_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

OC Mat fix Spike

Unspiked
Sample
ug/kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/kg

3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

0
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390
3390

%
Recov

89
95
85
22.
82

113
109

-
96
86
76

126
98
66
90
91
87
87
-

82
81
80
33.
87
89

144.
100
83

108
9Q
88
88



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

AUG 27, 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (OR 20)

Chain of custody Data Required for ETC Data Management summary Reports

M9383 RESOURCE ENGINEERING RES27511 XREI 1150-51 86080 1 0

ETC Sample ne>. company FaeUliy sample p&iftt Oatt Tim* HOUI-A

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2,4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

1 IFB CPfl Control Units

•• Mtfvllarr LlHlt* Owlf

Amount

-

-

-

-

-

-

50

50

50

. -

"X Recovery

-

-

-

"

-

-

77

70

116

-

Control Limits ,

Lovrer

81

74

70

24

25

19

23

30

18

20»

Upper

117

121

121

113

121

122

120

115

137

ISO..



TABLE 2: hETHOD PERFORMANCE DATA >;QR23) !
t

unmg Data - Decaf luorot r i pheny Iphosp ine (DFTPP) for Base/Neujt r a 1
Analya is

?< Relative Abundance i
Ion Abundance Base Appropriate >

Criteria Peak Peak 'Status

?1 70
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7 • * L_ e
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Appendix 7

Contaminated Soil Volume Calculations

RESOURCE ENGINEERING



APPENDIX 7

CONTAMINATED SOIL VOLUME CALCULATIONS

Dimensions:

Lagoon bottom area
Sidewall length
Sidewall depth

= 7.5 acres
= 3300 feet
= 28 feet

Case 1; Contaminant Concentration level 1 ppm

Basis:

• Contamination extends beneath sludge/soil interface a
distance of 16 feet.

• Three areas of the existing dike are identified as
containing more than 1 ppra PNA's

Volumes:

Bottom:
Sides:
Dikes:

7.5 acres x 43560 ft2/a'cre x 16 ft
3300 ft x 28 ft x 16 ft
75 ft X 75 ft X 10 ft
50 ft X 50 ft X 25 ft
300 ft X 50 ft X 25 ft

call

Case 2; Contaminant Concentration level 10 ppm

Basis:

193,600 yd3

54,755
2,083
2,315
13,888
266,641 yd3

267,000 yd3

Bottom:
Sides:
Dikes:

Contamination extends beneath sludge/soil interface a
distance of 3 feet
Two areas of the existing dike are identified as
containing more than 10 ppm PNA's

7.5 acres x 43560 ft2/acre x 3 ft
3300 ft x 28 ft x 3.0 ft
75 ft X 75 ft x 10 ft
50 ft x 50 ft X 25 ft

call

36,300 yd3

10,267
2,083
2,315
50,965
51,000 yd3



Case 3; Contaminant Concentration of 100 ppm

Basis:

Contamination extends beneath sludge/soil interface a
distance of 2 feet
Two areas of the existing dike are identified as
containing more than 100 ppm PNA's

Bottom: 7.5 acres x 43560 ft2/acre x 2 ft
Sides: 3300 ft x 28 ft X 2 ft
Dikes: 75 ft x 75 ft x 10 ft

50 ft x 50 ft x 25 ft

call

24,200 yd3
6,844
2,083
2,315
35,442
35,400 yd3

Case 4; Contaminant Concentration to 1000 ppm

Basis:

• Contamination extends beneath sludge/soil
distance of 1.5 feet '

interface

One area of the existing dike is identified as
containing more than 1000 ppm PNA's

Bottom: 7.5 acres x 43560 ft2/acre x 1.5 ft
Sides: 3300 ft x 28 ft x 1.5 ft
Dikes: 75 ft x 75 ft x 10 ft

18,150 yd3

5,133
= 2,083

25,366
call 25,500 yd3



Appendix 8

Alluvial Remnant Assessment Comparison
of Logging Technique

RESOURCE ENGINEERING



FRICTION SLEEVE
(TSF)

.E 2 .B

FRICTION SLEEVE
(TSF)

.0 2.0 4.0

CRT-10

TIP RESISTRNCE

R-1
E-LOG

R-1 (22' E CPT.-10)
CONTINUOUSLY SAMPLED BORING

240

Rf iTIO
I S J

2 4 6 8 10
SURFACE FILL.

VERY SANDY CLAY, tan and OIHIIHI--
SAND, can, fine to medium grained, angular, we:

VERY SAKDY CLAY.
SILTY CLAY, gray

CLAYEY SILT, red. black pinpoint staining,
white calcareous nodules

SILTY CLAY, red and blue with calcareous
nodules

decreasing ailt with depth

VERY CLAYEY SARD.
grained, wet

•ery fine

SILTY SAND, era
CLAYEY SILT, gray and orange

SILTY CLAY, bluioh gray

-̂ CLAYEY SAND, gray, »et
SILTY SAND, gray,

CLAYEY SANB, gray
SANDY SILT, gray

SILTY CLAY, green and brown, vith gray allt
lenses, calcareous oodales, very stiff

CPT-2
(ELEVATION 12.660

TIP RESISTRNCE RRTIO
(TSF) 1%)

80 160 240 0 2 4 6 8 10

R-2
E-LOG

R-2 (3' E CPT-2)
CONTINUOUSLY SAMPLED BORING

ROADF1LL, blacV. asphalt, sandy clay

SLIGHTLY SILTY SAND.

some multicolored gravels, wet to saturated

SILTY SAND. fine grained

SLIGHTLY CLAYEY SAND, grayish white, aone Fe staining

VERY SILTY CLAY, bluish gray with orange mottles

VERY CLAYEY SAND, blue and red

SLIGHTLY SANDY CLAY, rose and gold
VERY S1LTY CLAŶ  g ra y_yi t h__o range no t_t_l e s
SILTY SAND, tan, wet

CLAYEY SAND, gray and orangi
increasing with depth.

:, very fine grain, grain size

SILTY SAjfl), tan^ medima grain, wet

SILTY CLAY, red, none blue veining

•us nodules

CLAYEY SILT, dark brown, with layers of cnlcareous pebbler
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CPT-4

(ELEVATION 11.95')

FRICTION.SLEEVE TIP RES1STRNCE
(TSF) (TSF)

.0 2.0 4.0 0 82 160 240

R-3
E-LOG

R-3 (1'E CPT-4)

CONTINUOUSLY SAMPLED BORING

RHTIO

2 4 6 8 10 — -_;. - ---*— I— ---

•, 30 <. . ;

I* I ' , -J

i i—pj—I-—^~- ' r — I**—

ROAD FILL, GRAVEL

SILTY SAND.

AT.KY SANDY CLAY.

SAND, white, fine to nedlua grained quartz, eonc mulli-

S1LTY SAND, f.rsy, fine grained, wet

SILTY CLAY, red with tan lenses, calcareous chlp&, black pinpoint

staining, very stiff

increasing silt, gray and rose Bottling color

•yVERY SANDY SILT, wh 11e
SANDY CLAY-CLAYEY SAND, gray, in alternating layers

thin layer of oraoge coarse sand

SILTY SAND, gri

VERY SILTY CLAY, gray, odor, color b«co»lPt r.d with depth

CLAYEY SILT, rose, dry

CLAY, brown, interbedded with gray and gold silt, calcareous pebbles

CLAYEY SILT, dark brown with gray silt lenses

FRICTION SLEEVE
(TSF)

0.0 2.0 4.0

CPT-6
(ELEVATION 11.23")

TIP RESISTflNCE
(TSF)

80 160 240

R-4
E-LOG

R-4 (12.7' CPT-6)
CONTINUOUSLY SAMPLED BORING

RRTIO
(%)

0 2 4 6 8 10

=r'~'i^"^"-:-~r.'.~P-7^:-r.M^:^v::^liiili4—I—I' .- L-L-^-'T-J -

ASPHALT-ROAD FILL, black

SILTY CLAY, black., organic, ditch fill

SILTY SAND, black to dark gray,

30Z fines

SAND, dark gray to tan, quartz sand, tvediumto fine
uraloea, Multicolor**, grain*, net

SILTY SAND, gray with orange oxidized pockete, very

grained, wet

CLAYEY SAND, medium gray. Mtured. very
fine grained

SILTY CLAY, red. very stiff, some calcareous nodules
Fe staining, blue veining

becoming gray In color

SLIGHTLY SANDY SILT, graj, coapact

SILTY SAND, orange, damp, odor

color becoming gray

SANDY SILT, gray, odor

SANDY CLAY, gray, odor, damp

SILTY SAND-SANDY SILT, pale gray, wet. odor

SILTY CLAY, brown and dark blue, iaterbeddcd with orange

-CLAYEY SILT, brown ^
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FRICTION SLEEVE
(TSF)

0.0 2.0 4.0 0

CPT-17

TIP RESISTRNCE
(TSF)
160 240

RRT1Q
( % )

0 2 4 6 8 10

FRICTION SLEEVE
(TSF)

0.0 2.0 4.0

CPT-18
(ELEVATION U.81T

TIP RESISTRNCE
(TSF)

80 160 240

R-5
E-LOG

R-6
E-LOG

R-5 (.5 W CPT-17)
CONTINUOUSLY SAMPLED BORING

ROAD FILL. Gravel. A«ph«l
medium grained nand

XCLAYEY SAMP, pale pray

SILTV SAND. gray, medium grained,
aatured, poor recovery

SILTY CLAY, red with blue vein Ing. ootae
calcareous pebbles, stiff to very
stiff

SANDY CLAY, bluish gray, tan

CLAYEY SILT, rtd
TY CLAY, gray

VERY CLAYEY SAMP, gray

SILTY SAND, gray, very fine grained

-ySAHDY CLAY, crav

silt, blue and gold.
n aorfulaa

SILT, gray with dark brown clay

R-6 (.5' E OPT-18)
CONTINUOUSLY SAMPLED BORING

ROADFILL, Band and gravel

SILTY SAND, tan, fine grained, v«t

SLIGHTLY CLAYEY SARD, »hUe, tine .rained »aturate<!
SAND, vhlce, nedlum to fine grain, angular to eub-

rounded i|iiiiin, mim» •oltleol«r*d (Tavelav v«t

ySAND, orange, tg-vfg Bone silt

SLIGHTLY SILTY SAXD, vhlte
to very fine grained

grained

CLAY, red, black pinpoints, calcareous nodules, stiff

sandy silt seaa, red t 27.4*

CLAYEY SILT, red and blue

some eilty clay and sandy clay layers

SATOY CLAY. gr«y. danp

SANDY SILT, gray

CLAYEY SAND, gray and yellow, datop

CLAYEY SILT, red and gray

SANDY SILT, gray and yellow

SILTY CLAY, dark brown, Interbedded with gray and

y yellov ullt
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F F R I C T I O N SLEEV
( T S F )

2.0 4.

FRICTION SLEEVE
(TSF)

0.0 2.0 4.0

CPT-21
(ELEVATION 14.69')

T I P RESI 'STHNCE
( T S F J

160 24B

R-7
E-LOG

R-7 (9' W CPT-21)

CONTINUOUSLY SAMPLED BORING

R R T I O
( % )

2 4 6 3

^CLAYEY SAKD SEAM, gray

-\SAKDY SILT, gray

SAND AND GRAVELS, white And multicolored Rralna.
aubangular to nubrounded, aaturated

CLAYEY SAMP, orange and groy. fp.-vlii.odor

SllTt SANL. tan, aubanpular. wet

'range and tan, fine grained.

SILTY CLAY,
SILTY SAKD. gray. »nt
CLAYEY SAND, gray, wet

SILTY CLAY, gray and orange, very stiff

-SAKDY CLAY, bluish green
ŜILTY CLAY, blulah green with red veinB

SILTY SAND, gray, Fe atalna, saturated, very fin
grain to fine grain

incraaalng grain alze

CLAYEY SILT, t«n

CPT-24

(ELEVATION 16.54T

TIP RESISTRNCE
(TSF)

80 160 240

R-8..
E-LOG

R-8 (1* E CPT-24)

CONTINUOUSLY SAMPLED BORING

RRTIO
(Z)

2 4 6 8 IB =~
•\ASPHALT. roadflll. black

^CLAYEY SAKD.

SAKD. brovu quartz, tuicul«r to •nbnxmd.id, 10Z fin**

SILTY SAND. can. some multicolored gr
grained, tubrounded to rounded

SILTY CLAY, red find

CLAYEY SILT, rose and gray with layers of clacareous
pebbles

CLAY, red, stiff, calcareous pebbles, gray vclnlng

SANDY SILT, gray

SLIGHTLY CLAYEY SILT, gray, damp

SILTY SAND, gray, fin* (rainad tund. vet

act RESOURCE ENGINEERING
ENVIRONMENTAL CONSULTANTS

HOUSTON. TEXAS
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OF LOGGING TECHNIQUES

FRENCH LIMITED

DRAWN BY: LCS I DATE: 1 1-2 1 "86 1 PROJECT NO.: 275-14
CHKT> BY: SLB REVISED: DWG.NO-: 4



Appendix 9

Cone Penetrometer Sounding Logs (CPT 1
through 28)

RESOURCE ENGINEERING
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JOB NUMBER : 86-1080 CPT NUMBER :' 01

ELEVRTION :0 .00 CONE NUMBER: F5CKE448

DflTE i 07-07-1986

FUGRO INTER,INC
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80 160 240

RflTIO
(%)
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JOB NUMBER : 86-1080 CPT NUMBER : 02

ELEVflTION : 0.00 CONE NUMBER: F10CKE301

DflTE : 07-07-1986

FUGRO INTER,INC
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(TSF)

80 160 240

RflTIO
(%)
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JOB NUMBER : 86-1080
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DRTE : 07-07-1986

FUGRO INTER,INC
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80 160 240

RRTIO
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JOB NUMBER : 86-1080
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CPT NUMBER : 04

CONE NUMBER: F10CKE301

DflTE ; 07-07-1986

FUGRO INTER,INC



FRICTION SLEEVE TIP RESISTflNCE RflTIO
(TSF) (TSF) (%)

0.0 2.0 4.0 0 80 160 240 0 2 4 6 8 IB
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130

140

JOB NUMBER : S6-1080 CPT NUMBER : 05
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RRTIO
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DflTE : 07-07-1986

FUGRO INTERRING
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70 -(-

80
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Appendix 10

Soil Geotechnical Test Ressults

RESOURCE ENGINEERING



RE

DIRECT SHEAR ANALYSIS

JOB NO.

TESTED BY: &?*+-r~~ '̂ DATE: ^ V ' ff> '/ %

ING NO. '

SAMPLE NO.

DEPTH

SOIL

START PT.

END PT.
DEGREES

DEFLECTION

TORQUE .'

*J/*I*-

* 2.

;>*-£«'

/r £/t*t —
6^>*7*

O

//3U

11̂

5 & A ^
Q Q 0

A. 3

zz'.zv'

^ 5>e^ C/-
*^/ (Ale AK. -

O

111-
z/z-

7. Z^>?

/^3

*i'-W

reCtt£f$

^U.^

1*1
111̂

f.t*t

/ • '

£> p
rV J

i2 '- 2V'

£ A/ ^' 1 A^J
Q/I *- /* **T

0

Zf/

Zf /

/^./32.

:

*

3000 Richmond Avenue, Houston. Texas 77098 • (713) 520-9900



PROJECT: JOB NO. TESTED BY z^/fc
•.ORING + SAMPLE NO. .

A"w

:UP *
"OTAL SAMPLE + TARE
"OTAL SAMPLE
VEIGHT RETAIN + TARE
VEIGHT RETAIN
PARE
«, PASSING *200

A3
•V4- - Vf '

£*A/ £/-

tf/ t5//r
r&elfT*,

13
ILS.ZL
/2-±. <)f

*f.e>l
Z.73

-V/. 2£
fy. f r

>C5
ZZ- i^'

Zr 5*A/
<r^. *//
lHa/t (a Ir*
ffu*

sS00" >**>

3-
111 . ll~
W.hl

5C./-T
if.'T3-
11.**,
11.31

I

-

I
!

3OR ING + SAMPLE NO. fif
JEPTH

1- 2V '
iOIL

WPLE+TARE 2.10. X72.-53
'OTAL SAMPLE
VEIGHT RETAIN •»• TARE
VEIGHT RETAIN

•Y/. 37
i PASSING * 200 JV . f

ORING + SAMPLE NO.
lEPTH
OIL

UP *
OTAL SAMPLE* TARE
OTAL SAMPLE
'EIGHT RETAIN* TARE
'EIGHT RETAIN .
ARE
PASSING * 200

RESOURCE ENGINEERING INC.
Consulting Engineers

:

WEIGHT RETAIN
TOTAL SAMPLE"

X 100-100-% Passing* 200



SIEVE ANALYSIS

PROJECT:

BY:

BORING N0.:_

DATE:

JOB NUMBER:

TESTED BY:

- //

SAMPLE NO.: DEPTH:

DATE:

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMPLE + TARE,

WT. TARE NO. __2
DRYWT. TOTAL SAMPLE

AFTER WASHING ON »200:
DRYWT. WASHED SAMPLE + TARE.

WT. TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED- #200
PERCENT WASHED- #200,

/-'/o'

r

SIEVE SIZE

2"

1H"

1"

3/4"

%"

!4"

4

10

•»-3o

-46-

60

•60-

100

«e-

140

430-

200

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

2.3

jo.o

W>.t>

55. 3L

f-f. I

rr.f

57.3

4c. 2-

PERCENT
RETAINED

CUMULATIVE

J.t

/£>.€

76.0

f/. 2-

1*.3L

fry

ff.o

11. T

CUMULATIVE
PERCENT

FINER

tt.7-

/3. *

Z4.o

t.'r

y.r

1. 1,

2.o

CLASS 2
11/4"max

100

90-100

50-85

2M5

2-9

AGGREGATE
BASE

100

90-100

35-55

*

2-9
1

j@j RESOURCE ENGINEERING INC.
•̂  ConsultinK Engineers



.

4

«

U S. Standard Sitvt Optmng Silt

m4 3 2 f f e f *4 fej

^ X

70 •

t-
5
i50 •
a
* , .
C

^ 40 . •

£ ,.

\ "

0 .

i i l

1 U.S.Sfaitdard Si«vt Numb«r*

6 4 8 / 0 / 6 2030 405060 00

>\

\

\

1

1
\
\
\
\
\
\

<

'

\

\

\
I

\

'

\

\
\

1

^i
/CO 90 JO 5 / 0.5 Ql

GRAIN SIZE IN MILLIMETERS

COBBLE!

Symbol

GRAVEL
COARSE 1 FINE

200270

1
305 a oi aoo5 a oo/

SAND
COARSfl MEDIUM FINE SILT OR CLAY

Sompl«Souret

1 {ft RESOURCE ENGINEERING INC.
J \gj Consulting Engineers

1 Job No. Appr Date

Classification

PARTICLE SIZE ANALYSIS PLATE



SIEVE ANALYSIS

PROJECT: JOB NUMBER:

DATE:

BORING NO.: SAMPLE NO.:

TESTED BY:

2-

DATE:

DEPTH: /D - t 2- '

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMPLED TARE,

WT. TARE NO. __2
DRY WT. TOTAL SAMPLE

.I

AFTER WASHING ON 0200:
DRYWT. WASHED SAMPLE + TARE.

WT. TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED- #200
PERCENT WASHED- #200,

r

\
f

SIEVE SIZE

2"

1tt"

1"

3/4"

%"

y/'

4

10

•aa-Jo
•*&•

60

-80-

100

•«&-

140

496-̂ ^0

•209- £3o

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

^.7

/5.2^

60. 1

7*f

77. r

7A/

7/. 3

7/. 7

7/.J

PERCENT
RETAINED

CUMULATIVE

3.+

/^.7

7^.2,

fV.f

f/.z.

?/.?
ff.-2-

f^.7

f?.?

CUMULATIVE
PERCENT

FINER

?4.4

/3.3

23. f

^/

/ -S

/./

^. /

^.3

CLASS 2
1%"max

100

90-100

50-85

25-45

2-9

AGGREGATE
BASE

100

90-100

35-55

V

_ ^ .

2-9

ĵ  RESOURCE ENGINEERING INC.
ia* Consulting Engineers



„ *

•

•

U & Standard Sieve Opening Size

Iflrl4 3 2 l'/2l % M

* X

7O . .

i50 •
03
o: • , .
Uj

^ 40 • •

2 ..

3°
F

20 ..

0 ••

i i \ i

/OO 50 K

COBBLE!

| U.S.Sfanderd Sieve Number*

6 4 8 / 0 / 6 2030405060 O O

iN
\

1

\
1

^\
\
\
\

1

\

\

\\

1

L

s
V,

^

1

V

S

i

vf

200270r r i

5 / 0.5 O/ 005 Q Of 0005- OOOf
GHAIH SIZE IN MILLIMETERS

GRAVEL
' COARSE 1 FINE

SAND
COARSE] MEDIUM FINE SILT OR CLAY

Symbol Sample Source

I ĵ  RESOURCE ENGINEERING INC.
^F Consulting Engineers

Joh No Appr- Hato

Clauificotion

PARTICLE SIZE ANALYSIS

n^ »'-<>- '
PLATE



Atterberg Limit Determinations

Data & Computation Sheet Project; /-7?£W£// Job No. ;

Hole No. : Sample: Depth. :

Date of i>etr

Preparation:

Material: Apparatus No. :

Washed - #40; Airir-dried _ @Nat. M.C. /C-

Determination of Liquid Limit
Dish No. :

A Wt. Wet Sple & Dish, R^)
B Wt. Dry Sple b Dish, gU)
C Weight of Dish gU)
D Dry Wt. Sple: B-C St(2)
E Wt. Mois tu res A-B eU)

% M o i s t u r e r J O O E/D(l)
Number of Blows:

/
/Z.SL
t.1f
/•(>1~
7.2f
?.v^
^7.5
35"

?-
/3.Z1
9.cf
/.(>(
*7.Vy
y./y
5^.f
tl-

Blows
4 6 8 10 20 30 40 60 80 100

~

I

Sj

\

X^

">
"V

\^
v
\

>

X,
"v

Summary:
Liquid Limit- */?. >

Plastic Limits

Plas. Indexs

Flow Index = Numerical
diff«rence in moisture
content for .1 cycle on
log plot = .

Toughness Index s - -
P. I. /F. I. s

Determination of Plastic Limit
Dish No.

A Wt. Wet Sple fc Dish, *(*•)
B Wt. Dry Sple & Dish. e(2)
C Weight of Dish gU)
D Dry Wt. Sple= B-C g(2)
E Wt. Moisture- A- B eU)

Plastic Limits 100 E/Dl1)

/o.¥/

1-i*
/.^3
1.6*.
/.2£
/^.f

RESOURCE ENGINEERING INC.
Consulting Engineers

Tested By:

Computed By:

^Checked By:



SIEVE ANALYSIS

PROJECT: rKZMCH

SAMPLED BY- DATE:

BORING NO.: SAMPLE NO.:

CLASSIFICATION:

BEFORE WASHING: .
DRYWT TOTAI SAMPI F+TARF /6V- T

WT TARF ND ,.,./ , V / . 3
DRYWT TOTAI SAMPl F /ij -/

JOB NUMBER: *~f>~ AT-

TESTED BY: gH *̂ — DATE: ^//V^
/ .

& 2— DEPTH: >2.2.~ -2.^

AFTER WASHING ON »200:
DRYWT. WASHED SAMPLE + TARE

WT TARF NO
DRYWT. WASHED SAMPLE
WT WASHED- *200
PERCENT WASHED. *20n

L

H

SIEVE SIZE

2"

1%"

1"

3/4"

%"

'//'

4

10

«e-^o
^e-

60

•83-

100

-we-

140

"WQ-Zoo

-*&Z3o

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

C

0. V

/O .0

6\.l

7<-i

K4

If./

/03.S

IT-S.O

PERCENT
RETAINED

CUMULATIVE

O

£>. 3

• X.i

ft. 7

6/.o

70. 3-

71.7
to.i

*f.1

CUMULATIVE
PERCENT

FINER

/CO

11.7

1/. 1

Ft. 1

31.o

11. ?

2-o. 3

/£./

CLASS 2
r/a"max

100

90-100

50-85

2MB

2-9

AGGREGATE
BASE

100

90-100

35-55

w

„

2-9

jffi RESOURCE ENGINEERING INC.
\Sf Consulting Engineers



I U S Standard Sitvt Op«nmg Slit

, ^ 4 3 2 \h\ *4 kh

* 00

70 • •

i50 • •>. ^
03

* . .
UJ

^ 40 . •

8 ..

* 30 . .

1

9Q . .

10 -.

0 • •

1 I i i

1

-•\ •̂B

U.S..

8
•"R

Standard Si«vt Numbtrt 1 Hydrem«t«r

10 /6 2030405060)00 200270

^ S

\

\
\

\

\

\
\

1

V

\
\

\

'

i

\
\
\1
>

100 X JO 5 1 0.5 at
CffA/N SIZE IN MILLIMETERS

COBBLE)

Symbol

GRAVEL
COARSE 1 FINE (

SAND
:OARSEi MEDIUM FINE

L
I

<J 05 0.01 0.005 QOOl

SILT OR CLAY

Somplt Soures Clouifieolion

I
ffi RESOURCE ENGINEERING INC.
igj Consulting Engineers

Job No Appr- Ctoto
/

PARTICLE SIZE ANALYSIS

^ zz'.^'
t

PLATE



SIEVE ANALYSIS

PROJECT:

DATE:

JOB NUMBER:

TESTED BY: _

' /</

BORING NO.: SAMPLE NO.: DEPTH:

DATE:

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMPLED TARE,

WT. TARE NO. ___£
DRY WT. TOTAL SAMPLE

teo.l
AFTER WASHING ON #200: ^
DRYWT. WASHED SAMPLE + TARE.

WT. TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED- #200
PERCENT WASHED- #200.

r

r

SIEVE SIZE

2"

W

1"

3/4"

%"

V4"

4

10

•2&3o

40

60

•ee-

100

«e-

140

^^ Zoo

see £50
PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

O

D

O

f.l

3L.I,

6*.£

f<f./

ff.f

///.£

PERCENT
RETAINED

CUMULATIVE

£>

6

O

3.<

3».<S-

5y. y
75.t>

tl.t

11.1

CUMULATIVE
PERCENT

FINER

/CO

/CD

/OC

?{>.$

tf.f

V5T4

Zf.C

n.i~

CLASS 2
1Vi"max

100

90-100

50-85

25-45

2-9

AGGREGATE
BASE

_ 100

90-100

35-55

•

-

2-9

JHI RESOURCE ENGINEERING INC.
tsf Consulting Engineers



I US. Standard Si«v« Opening SJzt

,OQ4 3 2 i f r f f c M

«90

7O .

i50 . .

or ' , .

^ 40 ..

2 ..

>r •
20 ..

o . .

1 1 1

| U.S.Sfandord Si«\

& 4 8 / 0 / 6 203

100 50 » 5

COBBLE!

Symbol

GRAVEL
COARSE 1 FINE (

'
1

rt Numbers 1 Hydrem«t«r

0 405060 100 200270

"""'^
i

•^
\
\

\
\
\
\
\
\
1

0.5 Q/
GRAIN SIZE IH M/LL/METEAS

SAND
;OARSEI MEDIUM FINE

yi

1

^

005 QO/ OOC5' QCOl

SILT OR CLAY

Sample Souret

( /[ft RESOURCE ENGINEERING INC.
iggf Consulting Engineers

7 T^- /4/ G /K'lt-tJob No *- '̂  '7 Appr-^// D3to 5//5/A<

Clostificalion

f /

PARTICLE SIZE ANALYSIS

5 2- 3J'~ *»'

PLATE



SIEVE ANALYSIS

PROJECT: JOB NUMBER:

.SAMPLED BY:

ORINGNO.:_

DATE: TESTED BY: DATE:

SAMPLE NO.: DEPTH: -//'- 5V

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMP/LE.+ TARE

WT. TARE NO. & f
DRY WT. TOTAL SAMPLE

AFTER WASHING ON #200:
DRYWT. WASHED SAMP LE + TARE

WT. TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED- #200
PERCENT WASHED- #200,

-

>-

r

SIEVE SIZE

2"

1Va"

1"

3/4"

^

%"

%"

4

10

20.

4* 3o

60

•69-

100

450-

140

•WQ^7

-seez^

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

0

/>./

S3

m.<1

/^f.7

//2.Z,

^^^.<l

PERCENT
RETAINED

CUMULATIVE

t>

-/./

5/.f

/z.3
71. f

**<*
<?<?.*

CUMULATIVE
PERCENT

FINER

/CO

?57/

^/./

^7.7

Zo.f

/V.t,

CLASS 2
1%"max

100

90-100

50-85

2M5

2-9

AGGREGATE
BASE

100

90-100

35-55

2-9

ffi RESOURCE ENGINEERING INC.
9&r Consulting Engineers



1

U & Standard Sitvt Optning Six*

. 43 2 l'/2l fr M

7O . .

£

C 40..
t.
2

8

\
2O ••

0 • -

1 1 1 i

| U.S.Sfonderd Si«v« Numbtri 1 Hydrem«tir

6 4 8 10 16 2030 405060 CO 200270
1 1 1 r i i i

\\\

\

100 50 W 5 / 0.5 Q/
GJMfM S/Z£ IN MfLL/MtrCftS

COBBLE.

Symbol

GRAVEL
* COARSE 1 FINE (

SAND
;OARSfl MEDIUM FINE

1

G 05 0. 01 QQ05^ QOOI

SILT OR CLAY

SompUSourCI

1 Si RESOURCE ENGINEERING INC.
J ^^ffm

1 ^^ ' Consulting Engineers

Job No. ^5--// Appr-^oate ^//^

ClOMificotion

PARTICLE SIZE ANALYSIS PLATE



A t t e r b e r g Limit Determinat ions

Data & Computation Sheet Project: Job No. : ,275~-

Hole No. : Sample:.

Date of Test:. Mater ia l : Apparatus No. :

Prepara t ion: . Washed - *40;_ Ai r -d r ied .@Nat. M . C .

Determina t ion of Liquid Lirr>it
Dish No. :

A Wt. Wet Sple fc Dish, g^)
B Wt. Dry Sple b Di sh .gU)
C Weight of Dish gU)
D Dry Wt. Spier B-C gU)
E Wt. M o i s t u r e s A- B p(2)

«7r M o i s r u r e r J O O E/D( 1 )
Number of Blows:

/
/£.*2_

/t.io
f . t>L
//•z/-
5.62-
32.. /
*0

JL.

/r.ts-
/3.*/7
/. 63
/ / . f<f
5"^/
W.o
23

3
'178
/3.53
/.^.2-

//.?/
6-2.5-

-^.5-
/5"

5b

3o

Blows
4 6 8 10 \ 20 3D 40 60 80 100

—i — i —

\
\

< i
\
\
\\
\1

^
\ —V
\
\

!

^*y

^y
\

i

^
|

Summary:
Liquid Limit -

Plastic Limit = / '3 '. 7

Plas. Index= Z^. 3

Flow Index = Numerical
difference in moisture
content for .1 cycle on
log plot = _

Toughness Index
P. I. /F.I. =

Determination of Plastic Limit
Dish No.

A Wt. Wet Sple b Dish. gU)
B Wt. Dry Sple b D i s h . E ^ 2 )
C Wciph t of Dish g(^)
D Drv Wt. Sple= B-C g(2)
E Wt. M o i s t u r e = A - B p(2)

Plastic Limit= 100 E/Dtl)

f.a-/
f./9
/.(,$
t.tr
i.cd

/5". 7

RESOURCE ENGINEERING INC.
Consulting Engineers

Tested By:

Computed By:

Checked By:



SIEVE ANALYSIS

PROJECT:

kMPLEDBY:,

BORING N0.:_

DATE:

SAMPLE NO.:

CLASSIFICATION:

JOB NUMBER:

TESTED BY: _

7?3 DEPTH:

DATE:

BEFORE WASHING:
DRYWT. TOTAL SAMPLE*TARE.

WT. TARE NO. JL
DRYWT. TOTAL SAMPLE

•W.3
32.5

AFTER WASHING ON #200:
DRYWT. WASHED SAMPLE + TARE.

WT. TARE NO.
DRYWT. WASHED SAMPLED
WT. WASHED- #200 _____
PERCENT WASHED- #200,

r

I

SIEVE SIZE

2"

1%"

1"

3/4"

%"

%"

4

10

•eeso
•4e-

60

•60-

100

426

140

•W6 Zoo

•909-250

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

0

5.3

2o.4

ZoL.3

Z76.X

llf.1

3of.o

5/7.7

52*. (f

PERCENT
RETAINED

CUMULATIVE

0

/. 0

^.3

^Z.4

fff.4

fz.+
I*-*'

1t>- +

19.

CUMULATIVE
PERCENT

FINER

/CO

ff.tf
f3. r

57. <A

/tfy

7.^

V.4T

3.^>

CLASS 2
11/4"max

100

00-100

50-85

25-45

2-9

AGGREGATE
BASE

_ 100

90-100

35-55

•

_

2-9

jgj RESOURCE ENGINEERING INC.
ISf Consulting Engineers



.

«

•

U S Standard Si«vt Opening S!z«

4 3 2 l fc» *4 M

* 00
00

7O . .

fc.

i
50 . •

* , .

*

s ,.G

>r

O . .

l i i

I U.S.Sfondord Si«v« Numb«rt

b 4 8 / 0 / 6 20304050SO CO

'^^.

100 SO 0 5 /
GRAIN SI

COBBLE!
GRAVEL

' COARSE 1 FINE

-1 i

\

i

1

\

\
\

T

\

V\ s>

0.5 O/
ZC IN M/LL/Mf TEAS

1 Hydrem«t«r

200270
r

Ir1 i

SAND
COARSQ MEDIUM FINE

05 0,01 0005' OCX?'

SILT OR CLAY

Symbol Somplt Souret Clouificotion

JljJI RESOURCE ENGINEERING INC.
igf Consulting Engineers

Job No Appr- Hato
/

PARTICLE SIZE ANALYSIS

«5 f-6'

PLATE



SIEVE ANALYSIS

PROJECT: f KenLH

^XMPLED BY:

BORING NO.:

DATE:

SAMPLE NO.:

JOB NUMBER: * - ' = > - •-*-

TESTED BY: <&h~f>"̂ - DATE: V/2-/^

/I 3 DEPTH: / ¥ - / & '

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMPLE + TARE.

WT TARE NO y
DRYWT TOTAi SAMPLE

611.?
¥/• 1

ZPt. 7

AFTER WASHING ON *200:
DRYWT WASHED SAMPLE + TARE

WT TARE NO.
DRYWT. WASHED SAMPLE
WT WASHED. *?nn
PERCENT WASHED. *200

\-

SIEVE SIZE

2"

W

1"

3/4"

%"

M"

4

10

3o.

40

60

80

100

120

140

170

200

jtfo-PA*-

TOTAL

WEIGHT
RETAINED

CUMULATIVE

6.6-

/£./

£1.*

2c2.t>

Zfo. Z-

U5.L

2-1o.l~

273.T

ZU.f

PERCENT
RETAINED

CUMULATIVE

/.f

?.(,

2V. l~

7o.f

/7. 3

f/.f

f/2.

f^.V

f^.f

CUMULATIVE
PERCENT

FINER

f/./

.^.V

75.7

29.2-

/1. 7

/./

r./

CLASS 2
1tt" max

100

00-100

50-85

25-45

2-9

AGGREGATE
BASE

100

90-100

35-55

2-9

jgj RESOURCE ENGINEERING INC.
•BT Consulting Engineers



r r " r r u •

w
60 •

70

5

X
Q

- [

10 .

4

"K30 i

COBBLE

.

O 10

? VC C | M

v.

ll&.Stondo'tf Jlrr« Humbert
10 18 35 60 120

^

x
\

5
CKA/IV 5(2

F vy
k

\

i

0
tlH I

\
\

1

V
\V

1

1

1

\V
s

Ql
ufLuicrrcts

VC C K 1 F 1 VT
SAND

230

ii
1

1

^
605 Q C

-

ioa QCOI

C K | F | VF
«ILT

C N
C L A Y

!

y m t O l"
SompliSourct

^ 3 /V 7 - / ^ '

y^ RESOURCE ENGINEERING INC.
\~j Consulting Engineers

*j *+ £^~^ / */- / i"^^ ^ / /^sf £A
i^ fc t_ ^- / ^ / T^ ^ |-| j-irf V j^7 ^\nj rl, * / ' i *^

C l e u i f l e o f i o n

PARTICLE SIZE A N A L Y S I S P L A T E



A t l e r b e r g Limit Determinat ions

Data L Computat ion Sheet Project: Job No.

Hole No. : Sample: Depth. : '- .56 '

Date of Te

Prcpa r a t ion :

st: 1 1 t^j *& Mater i a l :

Washed - #40;

Apparatus No. :_ __

Air -dr ied _ @Nat. M . C . V-

Determination of Liquid Limit
Dish No. :

A Wt. Wet Sple L Dish. g V * )
B Wt. Dry Sple b Dish .gU)
C Weight of Dish gU)
D Drv Wt. Spier B-C gU)
E Wt. M o i s t u r e = A- B gU)

% M o i s t u r e r J O O E/D( 1)
N u m b e r of Blows:

/
/7- 6T
/ f .oo

/.t,l
ll-.&l
3.t>f

23. f
f

2_

2.3. 11
If. 11
' -LI
'-7.3*
f.U

*1.L
3*

J
*.$

20

if

Blows
4 6 8 10 20 30 40 60 80 1

•̂ ^
"*"-(

i

i
i — i —

•J^
(

"""•N^
•̂" ^^^^

^•K,

1
1

4

1

^ s -*.

00 Summary:
Liquid Limit= 2. £~t "2—

Plastic Limit: /3 .

Plas. Index: // . 3

Flow Index = Numerical
diff«rence in moisture
content for .1 cycle on
log plot =

Toughness Index r_ ^
P.I. /F.I. =

Determination of Plastic Limit
Dish No.

A Wt. Wet Sple & Dish. gU)
B Wt. Dry Sple & Dish. gU)
C Wciph t of Dish gU)
D Drv Wt. Sple= B-C pU)
E Wt. M o i s t u r e = A - B g(2)

Plastic Limit= 100 E/Ot1)

//. e>
t.Sf
/. (,1-
r.*-3
/•'*
'3.1

RESOURCE ENGINEERING INC.
« , . r-Consulting Engineers

Tested By:

Computed By: c /.

Checked By:



SIEVE ANALYSIS

PROJECT:

MPLEDBY:

'BORING N0.:_

DATE:

JOB NUMBER:

TESTED BY: _

SAMPLE NO.: A 3 DEPTH:

DATE:

CLASSIFICATION:

BEFORE WASHING:
DRYWT. TOTAL SAMPLE + TARE.

WT. TARE NO. __£
DRYWT. TOTAL SAMPLE

AFTER WASHING ON *200:
DRYWT. WASHED SAMPLE + TARE.

WT. TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED- #200
PERCENT WASHFD- *200

•

k

r

SIEVE SIZE

2"

1tt"

1"

3/4"

%"

y/'

4

10

-«e-jo

-4G-

60

-ee-

100

•«e-

140

•US-Zoc

•206-23^

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

O

o

o.t>

6.1

/0.1-

Z4.1,
v/.y
5Z>./-

7/. 2^

PERCENT
RETAINED

CUMULATIVE

O

O

' O.t

/./

/a.?

5A3
5"2L.7

^V. 7

ff.

CUMULATIVE
PERCENT

FINER

/£>£>

/^O

7 ? . 2-

f/.2-

f7.l

£f.7

#7.3

3*5

CLASS 2
1%"max

100

90-100

50-85

25-45

2-9

AGGREGATE
BASE

100

90-100

35-55

•

.

2-9

ffi RESOURCE ENGINEERING INC.
W Consulting Engineers



•
«

«

U & Stondord Siflv* Optnmg Six*

J(^4 3 2 ifcl % k5

7O . .

*n .

s
50 •v "^

* ' , .

^ 40 , .

S ,.

30 •

F

20 . .

o . .

i i i i

I U.S.Sfandord Si«v« Numbers

6 4 8 / 0 / 6 2030 405060 00
l ' ' 1 1 •« 4 i

s
1

S

^

i

y

i

^\

i

100 S3 10 S 0.5 Q/
GRAIN S/ZE /M M/LL/ METERS

COBBLE!
GRAVEL

' COARSE 1 FINE

1 Hydrem«tir

200270
1

\
1

G

SAND
COARSE! MEDIUM FINE

05 aoi a oos- ace/

SILT OR CLAY

Symbol Samplt Souret

JH} RESOURCE ENGINEERING INC.
l̂ f Consulting Engineers

Job No. 2*75'- **{ Appr-^ Date l/rfft

Clasiificotion

•
PARTICLE SIZE ANALYSIS

R S 34- 31'

PLATE



A t t e r b e r g Limit Determinat ions

Data fc Computa t ion Sheet Project: ft£HCl-J Job No. : ZlG-/^

HM.- No • Sample: %3

Pat r of Test : 7//Sy<Pfc Mater ia l : &£ovH

P>r r p a r a t i o n : Washed -#40 :

y/ ' . *jt '
Depth. : V6 ^f

^*~~ Apparatus No. :

Ai r -d r i ed O N a t . M C. X

Dete rmina t ion of Liquid Limit
D > s h No. :

A Wt. Wet Sple b Dish, R^
B Wt. Dry Sple b D i sh .g l 2 )
C Weight of Dish gU)
D Drv Wt .Scle : B-C g(2)
E Wt. M o i s t u r e = A- B p(2)

«Tf Mois ture = J 00 E/DU)
N u m b e r of Blows:

/
//./*-
7.^9
/.ii
f.n
3.6$
ii--i
31

^//.1V
7.54
A*3
5.73
+.5Z
7f.f
/

7*

Blows
4 6 8 10 20 30 40 60 80 100

j

-

—I 1

g

i

L

\

\

\

\

\

X
X

^>.
X

1
f

w

XJ

K
v

— 1 —
—

Summary:
Liquid Limit=

Plastic Limit: 7-1. */•

Plas. Index= J / .

Flow Index = Numerical
difference in moisture
content for .1 cycle on
log plot =

Toughness Index
P. I./F.I. =

\Determination of Plastic Limit
Dish No.

A Wt. Wet Sple b Dish, %(*•)
B Wt. Dry Sple & DiEh .eU)
C Wcich t of Dish g(^)
D Drv Wt. Sple= B -C f> ( 2 )
E Wt. M o i s t u r e = A- B p(2)

Plastic Limit= 100 E/E>U)

f-V^
£.2.1
/.*y

.̂5-7
/. x<
i7. t

RESOURCE ENGINEERING INC.
Consulting Engineers

Tested By:

Computed By:

Checked By:



SIEVE ANALYSIS

PROJECT: ' Kl^n<~n

SAMPLED BY: DATE:

BORING NO.: SAMPLE NO.:

JOB NUMBER: *** ' ^ ' '

TESTED BY: ^yV—' DATE: y /z

^ f DEPTH: ^''^ 7

-jfi

CLASSIFICATION:

BEFORE WASHING: a<f

DRYWT TOTAl SAMPLE* TARE ZV7. O
WT TARE NO f ¥/ . /

DRYWT TOTAL SAMPLE Xe>7. *?

AFTER WASHING ON #200:
DRYWT. WASHED SAMPLE + TARE

WT TARE NO
DRYWT. WASHED SAMPLE
WT WASHED. *3>0n
PERCENT WASHED. *500

\-

SIEVE SIZE

2"

1K"

1"

3/4"

%"

K"

4

10

•fie-3o

•4©-

60

-6e

100

-456-

140

-wo;k>0

-800- Z3o

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

C

O.I

7.V

/y.7

/r/.o

/&?•*
//Z.7

//7^

2/)7.fe

PERCENT
RETAINED

CUMULATIVE

O

A*>5~

5.6

Vo.t

72-. £

/-/. z-

n.1
10.1"
1?.1

CUMULATIVE
PERCENT

FINER

/tfo

7f. f
f^>

5-f.2-

^7^

/£/

/^./

y.^

CLASS 2
114" max

100

90-100

50-85

25-45

2-9

AGGREGATE
BASE

_ 100

90-100

35-55

*

_ ^

2-9

ĵ  RESOURCE ENGINEERING INC.
•KV Consulting Engineers



U S Stondord Sitvt Optning Silt

• _4 3 2 l'/2l fa kk

..

„

,0

7O . .

i
50 • •x ^

* ' , .uj

5 ,.

1
f

o . .

1 1 l l

100 50 K

COBBLE!

1
•̂t

U.S.!

0
•n

Sfandord Sitvt Numbtrt 1 Hydromtttr

0 /6 2030 405060 CO 200270

^-k. 1
"* s

1 1 '
1

\
\
I\

\

1

\1'
1
I

1

\\
t

\
\

ii

i

s

5 1 0.5 QJ 005 QOI Q005' OOOf
GRAIN SIZE IN M/U./MTTEAS

GRAVEL
' COARSE 1 FINE (

SAND
iOARSS MEDIUM

Symbol Somplt Souret

FINE. SILT OR CLAY

Clonificotion

( jffj RESOURCE ENGINEERING INC.
ig? Consulting Engineers

Job No Appr Dste
tA

PARTICLE SIZE ANALYSIS

./ </ ' -&'

PLATE



A t t e r b e r g Limit Determina t ions

Data & Computation Sheet Project: FR.€rl(.l4 Job No. : .27$"- /

Hole No. : Sample: Depth. :

Date of

Prepa ra t i on :

Mater ia l : &*• *-!— _ Apparatus No. : _ _

Washed - #40; _ Air-dr ied _ @Nat. M.C._JK_

Dete rmina t ion of Liquid Limit
D » £ h No. :

A Wt. Wet Sple b Dish.g^)
B Wt. Dry Sple &> D i s h . g U )
C Weight of Dish g(2)
D Dry W t . S p l e = B-C g(2)
E Wt. M o i s t u r e = A- B e(2)

% M o i s r u r e r J O O E/DU)
Number of Blows:

/
/^.?3
^.73

/•6V
7 -of
¥.1

SI. S
60

Z-
/X-Vf

«r. 0z-
/ . fe3
^.3f
V.^
^f./
A'

5
/l.o*
7. «.«•
l.t>3
5.11-
Y. 7f
t?.T^
t

to

6t>

Blows
4 6 8 10 20 30 40 60 80 100

-

w

i

^

•̂
X^

*NW
^

^"N^

^ is,

|

I

N,
«^

I
_J

i

S^
V

^

..
^ i

^'LS

J

^
^

Summary:
Liquid Limit = £>f~. O

Plastic Limits

Plas. Index=

Flow Index = Numerical
difference in moisture
content for .1 cycle on
log plot : _

Toughness Index
P. I./F.I. =

Determination of Plastic Limit
Dish No.

A Wt. Wet Sple & Dish.RU)
B Wt. Dry Sple & D i s h . R U )
C Weigh t of Dish gU)
D Dry Wt. Sple= B-C gU)
E Wt. M o i s t u r e = A-B c(2)

Plastic Limits 100 E/D(1)

I. S»
f.ft
/. 63
3-1*
t.-LT-*

Jo.y

RESOURCE ENGINEERING INC.
Consulting Engineers

Checked By:



A t l e r b e r g Limit Determinat ions

Data & Computat ion Sheet Project: r

MMr No :

91 f"9natr of Test : '/' ^

P r e p a r a t i o n :

Sample: ^«

r'w Mater ia l : ^V £L-

Washed - #40:

'teHlA Job No. : Z75"' /#
t

Depth. : «2* ' •

Apparatus No. :

Air -dr ied @ N a t . M

*

c. /

Determinat ion of Liquid Limit
D > £ h No. :

A Wt. Wet Sple b Dish, g^>
B Wt. Dry Sple & Dish .g l 2 )
C Weight of Dish gU)
D Dry W t . S p l e = B-C gU)
E Wt. M o i s t u r e = A- B eU)

«Te Mois ture : 100 E/D(J)
Number of Blows:

/

/7.7J
/Z-34
/ .A3
X0.-73
3*: 37
ft>.e+
1*

Z~
/f.3/
/3-tt
l.t,*^
'JL.rf
H-.*
36.?
3S

$o

_J/f
f J

*»^
H/ ^

Blows
4 6 8 10 20 30 40 60 80

•

i i

\
\
\

\
\
\\

*

\
\
\

i
i

\>

^ '

^
1

100

•

Summary:
Liquid Limit - VA

Plastic Limits / 5".

Plas. Index' 2 -6 .3

Flow Index = Numerical
difference in moisture
content for .1 cycle on
log plot =

Toughness Index s_ ^
P. I./F.I. r

Determination of Plastic Limit

7c

7c

Dish No.
A Wt. Wet Sple L Dish. El^)
B Wt. Dry Sple b D i s h . g t ^ )
C W c i p h t of Dish gU)
D Dry Wt. Sple= B-C g(2)
E . Wt. Moi s tu r e= A- B gU)

Plastic Limit: 100 E/DU)

f.vx
f.Vo
/.*v
^.72-
l.c"*-
/f.l-

RESOURCE ENGINEERING INC.
Consulting Engineers

Tested By:

Computed By:

Checked By:
7



Atterberg Limit Determinations

Data fc Computation Sheet _ Project: Job No.

Hole No.

Date

Sample:. Depth. :

Of Te.tr t//Z/f*

Preparation:

Material:

Washed - «40

Apparatus No. :__ _

Air-dried _ @Nat. M.C. X

Determination of Liquid Limit
D > s h No. :

A Wt. Wet Sple fc Dish, gV
B Wt. Dry Sple fc Dish.gU)
C Weight of Dish gU)
D Dry Wt. Sple: B-C g(2)
E Wt. Mois tures A- B g(2)

% Mois tures] 00 E/D( J)
Number of Blows:

/
/V. 53
/ / • fT

/.to
/o.27
^.^6
2^7f
7

2-
i/7.F3U

/7. /^
t.u

/f.S(,
3 .Lt,
*3.5"
51

.

•»

.

** S

•

y>
.
i %r>-: yo

*.

C ^^**, *C^

'€•f
«. • .f . *•"
.'•

4

.

\b

^^

B 1

^

0

-^^

Blov
2

.̂

VS

0

•— ,_

30

«

40

•>^

6

"^n— ,

0 80 100 Summary:
Liquid Limit= Z.'f.o

Plastic Limits / $ . 7

Plas. Indexs $ .3 %

Flow Index "Numerical
difference in moisture
content for .1 cycle on
log plot s^

Toughness Index s _ __,
P. I. /F. I. s

Determination of Plastic Limit
Dish No.

A Wt. Wet Sple b Dish.gU)
B Wt. Dry Sple b Dish. RU)
C Weight of Dish gU)
D Dry Wt. Spies B-C R(Z)
E Wt. Moisture* A- B gU)

Plastic Limits 100 E/DU)

7.*V
^.30
/.6/
+ &1
> W

/5". 7 •

^P^^BW

ff/
RESOURCE ENGINEERING INC.

Consulting Engineers
Te»ted By:

•Computed By:

/Checked By:



SIEVE ANALYSIS

PROJECT: ' ^"<>n

JAMPLED BY: DATE:

BORING NO.: SAMPLE NO.:

JOB NUMBER: - * - ' •> 'T

TESTED BY: ^*Y»4*— • DATE: ?// */fi£

/^ / DEPTH: ^ '- '̂2'

CLASSIFICATION:

BEFORE WASHING: _,
nRYwrr TOTAI RAMPI P +TARF 2-7*. 1

WT. TARE NO. f */• /
DRYWT TOTAISAMPIP 2.JV.0

AFTER WASHING ON #200:
DRYWT. WASHED SAMPLE* TARE

WT TARE NO
DRYWT. WASHED SAMPLE
WT. WASHED. *200
PERCENT WASHED. *200

1.

r

SIEVE SIZE

2"

116"

1"

3/4"

%"

%"

4

10

*»-3o

•49-

60

•ee-

100

429-

140

4W-i^

•269 230

PAN

TOTAL

WEIGHT
RETAINED

CUMULATIVE

O.t

/0.7

W.2~

*J2~.o

/d.o

/fZ.o

in.t
Z33.2,

PERCENT
RETAINED

CUMULATIVE

0.3
<s.t>

2o.4>

3o.g

^.6

64.1

7/.7

ff.^

CUMULATIVE
PERCENT

FINER

??.7
f5.V

7f.y

41.2,

*5.4.

3*. I

zr.s

CLASS 2
1%"max

100

90-100

50-85

25-45

2-9

AGGREGATE
BASE

100

90-100

35-55

•

.

2-9

jffi RESOURCE ENGINEERING INC.
•KT Consulting Engineers
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4

•

U S Standard Si«v« Opening Six*

fn_4 3 2 l'/2l % M

\ «,

SO .

70 •

K.

i
50 ..

«
* ' , .
Uj

2 ,.

so . .

10 . .

o . .

I i i

1 U.S.Stondord Sieve Number*

6 4 8 / 0 / 6 2030403060 1 0 0
1 < '"•̂ J

100 X 10 5 1
6RAIH SI

COBBLE!
GRAVEL

' COARSE 1 FINE

1

1
«s

1

^

^\

i

*L

\

I

\
\
\
\
\

}

0.5 a/
Zf IN MILLIMETERS

1 Mydremtttr

200 2TO

\

i
f

1

003 QOI QOC5- QOOI

SAND
COARSE! MEDIUM FINE SILT OR CLAY

Symbol SampltSourct

I
/ffj RESOURCE ENGINEERING INC.

igp Consulting Engineers

Job No Anpr- Fkrto

Clossifieetion

PARTICLE SIZE ANALYSIS

* f *>'-.*
/

^

PLATE
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.80
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1

1
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j

.(e(*

" . .
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BORING NO: SAMPLE NO: UNIT DRY WEIGHT: A(o.) PCF

DEPTH, FT: 78- 7^ WATER CONTENT: ^&.<4 %

DESCRIPTION: LIQUID LIMIT: ,:.'

•' PLASTIC -LI MIT:, .: • • ' • : , ' ".v<i-f-^;--i

.

T

T ; - ' "

\

\

s

\

X

s

X
.*

•v';.

: -

\)

^<

i

7 '

*U-

\V
ll
• .' •*;...

:. i

••*

*.""• '

*

.:,'

"V

• !" '•

i

;':- :v.-o .':•..;•-;•

• ,OC :...,;

Q ; ;':?;-

•".,-^;6f "

-.•- -^fe^l:

• ' ::: ''.':« .'t'";

u

:•:...;:•' .. *>.',!%'

o ' • •

".IV.̂ ; •.;"•• w *.'.-..

Ql 0.2 i Q4 O.6 0.8 1.0. 2.0 4.0 6X> ao (6 ; .120:^30: 40 'iSS

• •'. . • .•-.". =G:'^36^-; .,-411%
_ - « VERJiCAL PRESSURE, TON/SQ:FT.î % f̂?fe|c8 î̂ W îi;

^CONSOLIDATION TEST RESULJ '̂;'̂ .̂ =Sl̂ ^¥^^

ouir, INC.
G*«l*gltti PLATE
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?•••—•"•<

«

\
\

:

CONSOLIDATION TEST

D«t«: Protect: f~.£ 1 P/O - T

Borini

Deacr

1 c? O y"*\[ No. __. , KunplaNo.; __ Depth; 'TO ""CCJ

iptlon:'Ufi-vj s4-i£f incJ :—l«.^».-V qro^i cloM - n J f - - • i

tc.los.rt:oof Oot>0<_e^ j S»-lC£EAlS»Si&fc l>I

Teat Specimen Initial Final
Wet wt aple + rlna 135. P>l /S3.9Q
Dry wt aple + ring I17.O9 U^.O<)
Wtof r ina 59. 38 S^.3-8
Dry wt of «ple
Wt of water
Water content, % A<J .O £3. S

A.* Specific Grav

D. Final Ht of S|

G. Htof Solida =

H. Initial Void R

Percent Saturath

Before Tei

After Test

• Conaolidometer ',

Load No.
or Gage
Reading
. O O o O
.oooi.
, 0 0 0 5 ''

.oo iU
• 0030
. oo"-n
• oo^-b
.00<H:

.0115
• oo<?o
.00(09

/
. . /

;•'• i : '

,..- ,;\|
•; '

Preaaure
T/ft2

-r- .•
. 2-S
.5
l
1
•4
g

IU
3X
fl
3-

ity,, ' ., .. B- Volume of SpleJ>3-44.B c.

)le In. E. Unit Wet Wt'^t.Olh/f

Final Dry Wt Sole C = • " ""- •" ' in.
A * B

atio? = r - r. n i"-,pl 7-^
G

>n:

t = Initial Wt Water x 100 e
B - Dry WtSple

A
> Final Wt Water X 100 n

B x D - Dry Wt Sple
C A .

^o: • ; ' • • ' : ' : ;

Dial
Reading

in.
.25Z.O

• *.;5 o ^
T Hi Q_

• 13C.8
• *1?5
..isso
,2.026
.aa«.a

•-.; •••

' ' -V • '. :

J1

Cum. 'Dial
Change

'• •
:. —. —
,oo<?.
.OO^L,
."•O IS2_
,O 3^«5
.OU70
• 0*<4<l

.01^7

•'l

• ' •- -:•:'•':.

• ' •: ;- :•. •

•• • ' • :
i :• - ' . — •* •„'. • • • •

J
Corr. Dial
Change

' ..In'.", .' '
. — — — •. ,

.
• — = — -_

•__i —
i ooo1?- •
. oog ju -
• o £K U- '
.osss -
. oHo*t *
. O I R ?

•

'•'. •
i '

Job No

Ring No

iquld Limi

aatic LUnl

.

;. -..-.i •;.,-.: '.,,:..

t

Trlmmlngu, Can No. V?7-
W e t w t ^ t u r e 51-53
Dry wt - tare 43.5C.
Tare wt »5.H°i
Dry wt
Wt of water
Water content. % J8-*4

c. C. Init

t3 r. Unit

1
<

Lai Ht of S{
£ Dry Wt

Je ^«?oO in.
9G.-1 it»/f»3

=
ĵ

• • • ' • • • • - 1 " -.. ;. : v .- j

Con*. ^
in./in.
« J/C

-.

• / , .

L
Void Ratio

Change
'. J/G ";-.

',
.

. -
V-?..-..

' .
.,. . ; :••.

' '•. • V '

;

-'

• -•> ' ' . ••-.

I

M
Void ^
Ratio
«. H-L

'"- -.• . t '•

§t if
36

•'• irr^C
: ^83 '

f o •
SL ••

•i' *•;

• (:•»'** .- . ,

: -• ; .

>«~7fl.9(C-J)Z/N
. . .N.

min.

3. 35
(o.b

IM.O
310.0

T

;. : " .. ,-

in;2/day

•:-• . •

IO.C.2.
L..SO
O .£,&
I -1-1

• • . . • ;.-



CONSOLIDATION TEST
DATA SHEET

Job No. Boring No. Depth Consol. No.

Obierv
By

^

Date

ISO,,

tf

Time

U4S

1205"

HoS

(58 oo

Elapced
Time

O

• 15
.5

.35

o

.35

15

0

.35

IS"
3o

lAo

Dial
Reading

in.

-3515

.3031

• 35IA
350

.3517^

3-s-o -7^

.550 1

Load
No.

Obterv.
By

4

io

Date

g.T.

Time

OB oo

*%*>£

08/0

Elapaed
Time

min.

.1

•35

3o
(od

Mflo

(5
3o

Mo

/r
bo

Dial
Reading

in.

.3U6.U

.2^3
.aw/s

.43*7

(rl
a/

Load
No.



M

i CONSOLIDATION TEST

Date: Protect:

Borini

Deter

{No..,...,, . Sum pie No.

Iptlon:

Test Specimen Initial Final
Wet wt sple + ring
Dry wt sple +• ring
Wt of ring
Dry wt of sple
Wt of water
Water content, %

A. Specific Grav

D. Final Ht of Sj

G. Ht of Solids =

H. Initial Void R

Percent Saturatii

Before Tei

After Test

Consolidometer 1

Load No.
or Gage
Reading

Pressure
T/ft2

itv B. Volt

>le In. E. Ui

Final Dry Wt Sple
A *

atio: = C - G =

in:

t = Initial

Depth:

L

w

une of Sple c.

i»lt Wet Wt Ib/f

C >
B

in.

Job No.

Ring No

iquid Llml

astlc Limi

t

t

Trimmings, Can No.
Wet wt + tare
Dry wt - tare
Tare wt
Dry wt

Wt of water
Water content. %

c. C. Init

t3 F. Uni

1
(

lal Ht of S{

t Dry Wt

tie in.

I =

G

Wt Water x 100 = %
B - Dry Wt Sple

A
* Final Wt Water

B x D . Dry Wt Sple
C A

^lo:

Dial
Reading

in.

3'
Cum. Dial

Change
in.

x 100 <

J
Corr. Dial
Change

in.

S

K
Cons,

in. /in.
= J/C

L
Void Ratio

Change
* J/G

*P « 70.9(C-J)Z/N
M

Void
Ratio
* H-L

N
'50
min.

P*

in.2 /day



CONSOLIDATION TEST
DATA SHEET

Job No. Boring No. Depth Coniol. No.

Obterv
By

E.T. 20

Date

¥
Time

oS/C

H3n

Elapied
Time

mm.

Dial
Reading

in.

Q&S"

r>

• ZOO?

./'J /B

./is Ifc

Load
No.

Obterv.
By Date Time

Elapsed
Time

mln.

Dial
Reading

in.

Load
No.
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BORING' DEPTH:
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CONSOLIDATION TEST
Version 1.1

JOB NO, :

TEST SPECIMEN:

BORING NO, I

]
WET WEIGHT + TARE =
DRY WEIGHT + TARE -=

TARE WEIGHT =
WATER CONTENT -

;NITIAL
133.81
117.09
59.38
29.0%

FINAL
132.94
117.09
59.38
27.5

SPECIFIC GRAVITY = 2,8000
SAMPLE HEIGHT (IN) = 0,7500
SAMPLE DIAMETER (IN) = 1.9700
SAMPLE VOLUME (CO = 37,4681
HEIGHT OF SOLIDS (IN) - 0.4126
INITIAL VOID RATIO = 0.817?

DEGREE OF SATURATION:
INITIAL = 99.2%

FINAL -- 99.6%

UNIT WEIGHT OF SPECIMEN:
WET (PCF) = 124.0
DRY (PCF) = 96.1

SAMPLE NO,5

TRIMMINGS:

DEPTH:

WET WEIGHT + TARE - 51,53
DRY WEIGHT -f TARE = 43.56

TARE WEIGHT = 15,49
WATER CONTENT = 28,4%

MACHINE
READING

-0.0049
-0.0070
--0.0091
-0.0115
-0,0090
-0,0069

PRESSURE
KG/CM"2

4.000
8.000
16.000
32,000
3.000
2,000

DIAL
READING

0 ,2464
0.2368
0.2175
0. 1850
0,2026
0.2263

CUM,
CHANGE

0.0056
0.0152
0.0345
0.0670
0.0494
0,0257

CORR.
CHANGE

0,0007
0.0082
0.0254
0.0555
0.0404
0.0188

VOID
RATIO

0.816
0.798
0,756
0,683
0,720
0.772

COEFF.
IN"2/DAY

10.615
6,502
2.659
1.710
0.000
0.000
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BORING NO: SAMPLE NO: UNIT DRY WEIGHT: .̂i PCF

DEPTH, FT: 6O-6I WATER CONTENT: 2?. 7 %

DESCRIPTION: Httrti red clew U t4k LIQUID LIMIT:
calcarcoOS nodule-S^ S»\icter\«>ided PLASTIC LIMIT:

.68

.su

, .84

fR
£ . 83-

f
L .9o
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c
i -IB
»
J 7C«
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J
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O

^
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8
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0.1 0.2 0.4 0.6 0.8 1.0 2.0 4.0 6.0 8.0 10 20 30 40

VERTICAL PRESSURE, TON/SQ> FT

CONSOLIDATION TEST RESULTS ;

PUORO OUlf. INC.
Coniulting Enginori and Gcotoflltt PLATE
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i"8 w
,« J-o
1*1.3
S E i!• 8 us
H O O

Dmter

BorlDj

Descr

I No. . n San

Iption: Us-J- rerJ <d

Proje

O—i l^J

Test Specimen Initial
Wet wt sple + ring IM^/^S
Dry wt sple + ring \3(t .3f i
Wt of ring 70. SO
Dry wt of sple
Wt of water
Water content. %

A. Specific Grav

D. Final Ht of Sj

G. Ht of Solids =

H. Initial Void R

Percent Saturate

Before Tei

ity B.

>le .in. I

Final Dry Wt Sp
A

atio: = C - G =

CONSOLIDATION TEST

ct! S-bT P l O - M

n.pth, 8 0 - f i l

C«a_l<- Ool><;

>

Final
If 3 .50
i a c> ^6
90. SO

Vol«

:. ui
le

ime of SpleJiM. c.

lit W*t Wt Ih/f

C = in.
X B

c. C. Ii

t3 F. I

Job No.

L

PI

Ring No

iquid Llmt

astlc Limi

2.

*

»

Trimmings, CanNo.^o<"
Wet wt* tare 6.M.33-
Dry wt - tare S3.<->3-
Tare wt IS". o9
Dry wt
Wt of water
Water content. %

lit

(nil

1
C

G
an:

t= Initial Wt Water x 100 = . . % ~

tal Ht of Sf

t Dry Wt

kle ,^« 7V? {„.

s
••

^ j- &r~-
B - Dry Wt Sple

After Test

Consolidometer '

Load No
or Gage
Reading

.OOOO
• onosi
.OOO3-
.0017-
. oo?j5
.DOUG
. OOB?
.0 I O
.013*4
• D loT-
.octfo
.'

•

•:/•
;-•

Pressure
T/ft2

O
OS
• S

1
2
ij
A
l(»
32-
ft

tj

A
> Final Wt Water

B x D - Dry
C

*io:

Dial
R eadlng

in.

. JSoo

.25?(.
.3*05
• >945
. 51C.O
• 3o5i
.3*1 1 1

ic 100 >
Wt Sple
A

J'
Cum. Dial

Change •.
In.

.
r

.

•

.OO^t.
.O205
.O^M-S
.O7t, 0
.0553.
.oM 1

J
Corr. Dial
Change

in.
•

— ,

.
-•

•OOlte
• 0 I 1 ft
.0555

• O<o<16,
.CVfHS
.033^1

%

K
Cons.

in. /in.
.« J/C

Void Ratio
Change
• J/C

*P « 70.9(C-J)2/N
M

Void
Ratio
« H-L

N
«50
min.

5"-5
18.0

2B.O

P*

in.2/day



CONSOUDATION TEST
DATA SHEET

Job No. Boring No. PfQ-'<J Depth BO- Coniol. No.

Obeerv
By

qai

Date Time

1308

13(5

Elapaed
Time

mln.

.1
.15

O

,5

o
. 1
,3-5

o
.1

.5

Dial
Reading

in.

5500

• PSfO
.35/0

.3500

2SIO

.ASK

.35/0

.3531

Load
No.

Observ
By Date Time

I<f3o
»530

Oft ID

0830

Elapced
Time

mln.

O

.JS

.5

/5

100

tuo

o

.as

36
(aft

ago

8

(•0
(26

Dial
Reading

in.

• SSSfc

3-S80

.36. IV

-3C.SM

• Jlft^

.370 9

.29-03

.^38-'

Load
No.



*
CONSOLIDATION TEST

DaV«f PrnUct-
7

Borinf

Descr

| No. , K»mpl« No.

Iptlon:

Test Specimen Initial Final
Wet wt sole + rlne
Dry wt sple + rina
Wt of ring
Dry wt of sple
Wt of water
Water content. %

A. Specific Grav
D. Final Ht of S[
G. Ht of Solids c

H. Initial Void R

Percent Saturatlc
Before Tei

After Test

Consolidometer ]

Load No.
or Gage
Reading

: .

• » ' . .1

Pressure
T/ft2

.

ity B. Volu

>le

Final Dr

in. E. Ui

pWtSple _

une o

ul tW

C •
A * B

atio: c C . r. B

G
>n:

t = Initial Wt Water
B - Dry Wt Sple

A
* Final Wt Water

n«p»h.

L

01

f Spla c.

«tw* n>lt

e in.

x 100 »

B x D - Dry Wt Sple
C A

1o:

Dial
Reading

in.

'

J1

Cum. Dial
Change

in.

x 100 •

3
Corr. Dial
Change

in.

,

*

t _

Job No

Ring No
iquld Liml
astlc Limi

t

» -

Trimmings, Can No.
Wet wt + tare
Dry wt - tare
Tare wt
Drv wt
Wt of water
Water content, %

c, C. Inlti

1* F. Unll

1
•

K
Cons,

in. /in.
* J/C

L
Void Ratio

Change
. • J/G

al Ht of Sp
I Dry Wt

lie in.

Ife/ftl

B

«

*P « "70.9(C
M

. Void
Ratio
* H-L

N

«50
min.

- -o^
'***-.

1 ft /tkl
' * J | / «

Cy

l».2/day

:'-.' .._
^ •..''.'••/•..; .:.\-
^'•M'^V'i

-.• .-.-: .•
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CONSOLIDATION TEST
Version 1.1

JOB NO.:

TEST SPECIMEN:

WET WEIGHT + TARE
DRY WEIGHT + TARE

TARE WEIGHT
WATER CONTENT

BORING NO.:

INITIAL FINAL
143.75 142.50
126.28 126.28
70.50 70,50
31.3% 29.1%

SPECIFIC GRAVITY = 2.8000
SAMPLE HEIGHT (IN) - 0,7470
SAMPLE DIAMETER (IN) - 1.9700
SAMPLE VOLUME (CO = 37.3183
HEIGHT OF SOLIDS (IN) -• 0.3988
INITIAL VOID RATIO = 0.3733

DEGREE OF SATURATION:
INITIAL = 100.4%

FINAL = 102.7%

UNIT WEIGHT OF SPECIMEN:
WET (PCF) = 122.5
DRY (PCF) = 93.3

SAMPLE NO. : DEPTH:

T R I M M I N G S :

WET WEIGHT + TARE - 64.37
DRY WEIGHT + TARE = 33.67

TARE WEIGHT - 15.09
WATER CONTENT •= 27.7%

MACHINE
READING

-0.0060
-0.0087
-0.0110
-0.0134
-0.0107
-0,0090

PRESSURE
KG/CN"2

4.000
8.000
16,000
32.000
8.000
4,000

DIAL
READING

0.2424
0.2295
0,2055
0.1740
0.1948
0,2089

CUM.
CHANGE

0.0076
0,0205
0.0445
0.0760
0.0552
0.0411

CORR,
CHANGE

0.0016
0.0118
0,0335
0.0626
0.0445
0.0321

VOID
RATIO

0.869
0.844
0.789
0.716
0.762
0.793

COEFF,
IN"2/DAY

7. 162
2,129
1.338
1 .186
0.000
0.000
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BORING NO: SAMPLE NO:

DEPTH, FT' 8/-S3-

DESCRIPTION:'. Ward rodl cjaxj U) i4W
: CoJcpirebos -- i;r|— -' i:

UNIT DRY' WEIGHT*; ''$.&'?••: PCF

WATER CONTENT. 55-5 %

LIQUID LIMIT:
PLASTIC LIMIT:

a:
o
o

.-• •"•'•o.

0.2: 0.4 ti6 0.81.0 ;...,.' ••2X>.^.:-i*0;-.eto80^

'

INC.
O««l*«tlH PLATE



•«

»

..«

fv^,-,,....

Date: /5/1

Boring No.

Descriptioi

CONSOLIDATION TEST

Ob 86 Proj«ct:K£>-J- P|O-»4

,.. fiajmple.Nol „_ ... D«pthr 'Q \ ~p 0-

» ;'. r> o •" n f CO ^ O^/ UJ / C.O. 1C . 'V' G. H ?"/*• ' CL / I .

^>\1 ok-Cr^.S,(CT«O D1

Teat Specimen Initial Final
Wet wt aple + rlnff /V^ 39 /VS.WJ-
Dry wt aple + ring /30-V3 /3O-V3
Wt of rina 7AJ> T-/.39
Dry wt of aple
Wt of water
Water content. % P7.O ,35.5

A. Specific Grav

D. Final Ht of S(

G. Ht of Solid* =

ity ^-&° B. Volt

ile ^ _ .,ln. E. U

ime of SpleJ

nit Wet Wt '

Utt..

Final Dry Wt Sple C = ,VJJ<J in.
T A

H. Initial Void Ratio: <= C_

Percent Saturation:

Before Teat = Initial

After Teat

L • ~ B
- G " V- ~}~}33
G

Wt Water x 100 c
B • Dry Wt Sple

A
> Final Wt Water

v>

B x D - Dry Wt Sple

Job No

Ring No

Iquld Limi

attic Llml

2~ . ' •
t * "X . - • . - •

t

T rimming • ,' Can No. W«o
Wet wt -I- tare 5Q-./9
Dry wt - tare W g - f c S
Tare wt IS>S^
Dry_ wt • :

Wt of water
Water content. % <?5.6

c. C. Init

t3 F. Unl

1
<

C A

Conaolidometer No:

Load No.
or Gage
Reading

. O-OOQ
• Ooo 3.
,oooe>
.ooi9
.OoSS"
.0054
.007?,
.oo^S"
.013.?
.0100
• OOB'? .

• :-'••»•;•.
• • .*.-

Priaaaure
T/ftf

O
.25
.5.--
/
2
«/
8

/£.
ja
t̂

• . . -
••'-'.•'•-' '•-.-'

- • • ' f •;

• v '.* :

.f ••

Dial
Reading

in.

-2500

.Z584

.Z.C.&1.
• ,2-S<?3-
.133C
,3ooS
• Z8BR

J'
Cum. Dial

Change..
In.

' • .
•

•006 4
• O l f i k
,0590-

• 0*?16.
.OSo5
'.o ?gs '

J
Corr. Dial
Change

in.

.O03O
.0113
.'O39T-
• 0<.S3
.O«*OS
-O30I

•i
. {•• .! .

. '

K
Con*.

in. /In.
e J/C

L
Void Ratio

Chimge
« JT/G

ial Ht of S{

t Dry Wt

j.. 0-7 5o .,„.
^8.5 iK/ft3

s
^J

*P « 70.9(C-J)2/N
M

Void
Ratio
« H-L

. 76t

. ?••/>
.703
,6'a.
•6»? o
« ?OX

.N.

mln.

Co- O
%:o
K-o
Ho.o

- v'.<::.-.
• • ;. .•.v.-r,'

.:.'-Vi' :

-••.vT'J-

•/:.-:'-^
• • :.:•'• -••

:f*.-. .

ln.2/day

' •>•'••
. :-•
• -;-,£.

. •••:•'•:

(«>'S<i4
if 1ZL>
^.^53^
O-ftl<4

' :' ' "'.';¥
•.'• '.-,'.

• „•.• . . -•*.

•'.;•; TV- .''Jsi*
'•J-V-;-r.7JAlt?

- •'.-y-.i''-

f

^



CONSOLIDATION TEST
DATA SHEET

Job No. Boring No. P/C?~</ Depth &' - $1- Con.ol. No.

Observ
By

V

-d-

Date

3^

QJd ^ TO

Time

/J53

(P55

lioo

Elapsed
Time

min.

O

• 25

05

. 1

,s

a

Dial
Reading

in.

.3GtO

.3506

.-•Soft

.3GO I
, 3 5 / f
.3510.

•3535

.3531

Load
No.

)

.Stiff*1-

Suifi-L

StOfLL.

So f<> fa

Obterv.
By

yu

Date

11/li.

Time

O<30O

Elapied
Time

min.

IS
3o

120

nan

• 1

,5

15
30
6>o

•Pvo
W80
13^0

•35

3o

MSo

Dial
Reading

in.

• ass/

SSO-'-i

.2593^

,90,

.at 9 8

.3^35

.18(0

Load
No.



N

i

«

HOD

D»te;

Borin|

Descr

I No. Sin

iptlon:

Proje

iple No

Test Specimen Initial
Wet wt sple *• ring
Dry wt «ple 4- ring
Wt of ring
Dry wt of sole
Wt of water
Water content, %

A. Specific Grav

O. Final Ht of S]

G. Ht of Solids =

H. Initial Void R

Percent Saturati

Before Tei

ity B.

Jle in. I

CONSOLIDATION TEST

ct:

Dopth:

L

Dl

Final

Volume of Sple_

:. Unit Wet Wt

Final Dry Wt Sple
A

atio: = C - G =

c..

Ib/f

C = in.
B

G
an:

t = Initial Wt Water x 100 = *

Job No

Ring No

Iquld Llml

astlc Llmi

t

t

Trimmings, Can No.
Wet wt + tare
Dry wt - tare
Tare wt
Dry wt
Wt of water
Water content, %

c. C. Init

t3 F. Unit

]
C

ial Ht of S{

t Dry Wt

tie in.

lH/f»3

=
*

B • Dry Wt Sple

After Test
A

Final Wt Water
B x D - Dry

C

Consolidometer No:

Load No.
or Gage
Reading

Pressure
T/ft2

Dial
Reading

in.

ic 100 =
Wt Sple
A

J'
Cum. Dial

Change
In.

J
Corr. Dial
Change

in.

%

K
Cons,

in. /in.
= J/C

L
Void Ratio

Change
= J/G

*P « 70.9(C-J)2/N
M

Void
Ratio
= H-L

N
'50
min.

P*

Sv

in.2 /day



CONSOLIDATION TEST
DATA SHEET

Job No. Boring No. Depth Consol. No.

Obterv
By

ttj:

B ,-r.
p,"7.

Date

It^^f
'

T?
/\ <-

10 /W
£f A~£

o

Pf
t . "

PL/ A~«f
•T'/JLl 1 ^ i / p

or

Time

*^5^

II ^f

_/^*vr
0^10

'

/
-"^ '
tgto
afti^?

/
A6(J /

OSS £"
1130

Elapsed
Time

min.

0
,\
,lg
.f
1
T,
(/

6
If
1°
£o

/Jui
J-VO

H3&

/
o

c
/yso

/
&

o

Dial
Reading

in.

,7.<?</r
,£9531
.0.958
.^i>^
.Z17/
,2.t)gii
.z<>i£nifL
.lO^/j,

.Jar/
jj«)/

.?/ 31-
•llbtfi
•V8°
,^'1 '
.•j.^oW

,"S3LO*/
• 9 ^^^^<d

.3005^
• ̂ 88A

Load
No.

%JJ>*Jt£f*

• •

^Uf^ * *- *
^^Af »^^1

V/CW^/M1

7

Obicrv.
By

Date

-

Time
Elapsed

Time

min.

Dial
Reading

in.

Load
No.

\

*
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CONSOLIDATION TEST
Version 1.1

JOB NO.:

TEST SPECIMEN:

WET UEIGHT + TARE
DRY UEIGHT + TARE

TARE UEIGHT
UATER CONTENT

SPECIFIC GRAVITY
SAMPLE HEIGHT (IN)
SAMPLE DIAMETER (IN)
SAMPLE VOLUME (CO
HEIGHT OF SOLIDS (IN)
INITIAL VOID RATIO

BORING NO.: SAMPLE NO,:

TRIMMINGS:

DEPTH:

INITIAL
= 146,39
= 130.43
= 71.27

27.0%

FINAL
145.42
130.43
71 .27
25.3%

WET UEIGHT + TARE -
DRY UEIGHT + TARE =

TARE UEIGHT =
UATER CONTENT =

57.19
48.65
15.54
25,8%

2.8000
0.7500
1.9700

37.4631
0.4229
0.7733

DEGREE OF SATURATION*.
INITIAL =• 97.7%

FINAL = 101.07.

UNIT UEIGHT OF SPECIMEN:
UET (PCF) = 125.1
DRY (PCF) - 93.5

MACHINE
READING

-0.0054
-0.0073
-0.0095
-0.0093
-0,0100
-0.0087

PRESSURE
KG/CM"2

4.000
8.000
16.000
32.000
8.000
4.000

DIAL
READING

0.2416
0.2314
0.2108
0.1724
0.1995
0.2112

CUM.
CHANGE

0.0084
0.0186
0,0392
0,0776
0,0505
0,0383

CORR.
CHANGE

0,0030
0.0113
0.0297
0.0683
0,0405
0,0301

VOID
RATIO

0.766
0.747
0.703
0.612
0.678
0.702

COEFF,
IN"2/DAY

6.594
4.836
2.452
0.824
0.000
0.000
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _1_ of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF MR-1

riionl

Project Name
Project Location
Job N o . _ _
1 ngged By

Drilled Bv

FRENCH
French
Crosbv
275-14
<; 1

GCC

LTD. TASK GROUP
Ltd. 1986 F.I.

. Texas
Borinp No. MS-1

RjHrri

DRILLING AND SAMPLING INFORMATION
Date Started
Method

Screen Dia.
Slot Size
Casing Dia

R/11/ f i f t

PFA
Date Completed
Total Death

R_/l 1 /ftf.

_J?.7fi'
WELL COMPLETION INFORMATION

4" Lennth 5.30'
0.010"

4"
Tvoe , PVC
length 4.61

t-

o r

~
10 —

—
_

-̂

DESCRIPTION

SURFACE ELEVATION 16.60

SAND - NOTED IN CUTTINGS, AND LOGS OF R-l (30* SW) CPT-10 (20's). GW02.
and GW07

ID 7.76'. BORING (8") ADVANCED TO 7.0', WELL SUNK .76' WHEN PLACED IN
SOFT SAND. SET WITH FLUSH VALUE, 4" SCH 40 PVC FLUSH JOINTED CASING. AND
0.010" SLOT SCREEN. »3 SAND USED IN SAND PACK, 1/2" BENTONITE PELLETS IN
SEAL. GROUTED WITH CEMENT CAP. WELL CAPPED AND VENTED. ELEVATION OF
TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET

8.84

6
Z

SA
M

PL
E

UJ
o.
,_

S
A

M
P

L
E

a

Oo
lu

•e

O
0

— '

G
R

A
P

H
IC

2
O

W
E

L

C
O

M
PL

E

is 2
X
-_•

UJ

W
A

T
E

R 
L

-!-

-

SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA • CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE RC • HOCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATl'ON

Sheet J_ of _L_

LITHOLOGIC LOG AND CONSTRUCTION
OF M R-2

r.liant FRENCH LTD. TASK GROUP
Prnjpn Name French, Ltd. 1986 F.I.
Project Location _ .Crosbv. Texas
Job No 275-14 Borinp No MR-2
1 nngort Ry S. 1.. Balrd
Apprnyprl Ry
Drillerl Ry GCC

DRILLING AND SAMPLING INFORMATION
Dale Started
Method

Screen Dia.
:_ Slot Size

Casing Dia. .

B/18/B6 Date r.omoleted K / T K / K I ,
MB Total Depth in n rirrT

WELL COMPLETION INFORMATION
4" Length 17 DR'

0.010" Tyoe PIT
4" I pnoth <; nn1

^
— UJ&"oz

—

-
-

?o ~
_
_

—
—-

-̂

DESCRIPTION

SURFACE ELEVATION 10.30

TOPS01L, black, root fragments, sandy clay
SLIGHTLY SILTY SAND, gray, medium to fine grained, damp

VERY SANDY CLAY, gray and ocre, medium grains
SAND, tan to pale gray, fine to medium grained quartz, multicolored'

pebbles, wet

VERY SILTY SAND, gray, very fine grained, wet

T.D. 20.0'. BORING (3-7/8") ADVANCED TO 20.', SAMPLE PUSHED 20-22'
BORING (8") OVERREAMED TO 20.0. MONITOR WELL SET WITH FLUSH VALUE, 4"
SCH 40 PVC FLUSH JOINTED CASING AND 0.010" SLOT SCREEN. »3 SAND USED IN
SAND PACK, 1/2" BENTONITE PELLETS IN SEAL. GROUTED WITH CEMENT CAP.
WELL CAPPED AND VENTED. LOCKING PROTECTIVE CASING SET IN GROUT.
ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION
IN FEET

8.3

2.3
3

-3.7

-7.7
-9.7
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SAMPLER T Y P E
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE BC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



ffj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF M R-3

r.liont

Project Name
Project Location.
Joh No
1 nggpd By

DrillBrt Ry

FRENCH LTD. TASK GROUP
French Ltd. 1 9S6 F.I.

Crosbv. TexaK
77S-J4 Boring No. MR-I
S. L. Balrd

GCC

DRILLING
Date Started
Method

Screen Dia.
Slot Size
Casing Dia.

R/1R/
MR

WELL
4"

n.mn
4"

AND SAMPLING INFORMATION
86-.,. , , Date Complotor] o / i o / o t

Total Depth
COMPLETION INFORMATION

Length i
" Tvoe

Lenoth

?0 n FFFT

7 4Q'

pvr
s nn1

»_

* 1%

0 Z

Z

10 —

—

_

—
—
__

|
z

DESCRIPTION

SURFACE ELEVATION 9.20

SAND-NOTED IN CUTTINGS, DRILLING RATE, AND CPT-5, APPROXIMATELY 30'
SOUTH OF R-3

SILTY CLAY, brown, some gray pockets

T.D. 20.0'. BORING (3-7/8") ADVANCED TO 18', SAMPLES PUSHED 18-22'.
BORING (8") OVERREAMED TO 20.0'. MONITOR WELL SET WITH FLUSH VALVE, 4"
SCH 40 PVC FLUSH JOINTED CASING, AND 0.010" SLOT SCREEN. »3 SAND USED
IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL. GROUTED WITH CEMENT CAP.
LOCKING PROTECTIVE CASING SET IN GROUT. WELL CAPPED AND VENTED.
ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET

-10.6

-12.8

o
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«

1
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£
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SAMPLER TYPE

DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
MSA - HOLLOW STEM AUGERS DC - DRIVING CARING
CFA - CONTINUOUS FLIGHT AUGERS MCI - MUD DRILLING



gjj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L_ of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF MR-4

riionl
Project Name
Project Localior
Job No.
1 rigged By

Drilled By

FRENCH TASK GROUP
French Ltd. 1986 F.I.

i Crosbv. Texas
275-14 Boring No.
S. L. Baird

GCC

DRILLING AND SAMPLING INFORMATION
Date Started
Method

MR- 4
Screen Dia.
Slot Size
Casing Dia

8/18/86
MR

Date Completed B/lf i/f ift
Total DeDth ?n n rrrT

WELL COMPLETION INFORMATION
k" Length IR 4*.

0.010"
4"

Tyoe
Length

pvr
5 . on •

t_

*~ UJ£;-
oz

~

10 —

20 —

^
__

-̂

DESCRIPTION

SURFACE ELEVATION 9.50

SAND - NOTED IN CUTTING, DRILLING RATE, AND CPT-8, APPROXIMATELY 30'
SOUTH OF R-4

. gym g ac p p in

T.D. 20.5'. BORING (3-7/8") ADVANCED TO 20', SAMPLE PUSHED 20-22'.
BORING (8") OVERREAMED TO 20.5'. MONITOR WELL SET WITH FLUSH VALVE, 4"
SCH 40 PVC FLUSH JOINTED CASING, AND 0.010" SLOT SCREEN. 13 SAND USED IN
SAND PACK, 1/2" BENTONITE PELLETS IN SEAL. GROUTED WITH CEMENT CAP.
LOCKING PROTECTIVE CASING SET IN GROUT. WELL CAPPED AND VENTED.
ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET

-12.3
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC • HOCK CORE

BORING METHOD
MSA - HOLLOW STEM AUGERS DC - DRIVING CARING
CFA - CONTINUOUS FLIGHT AUGERS MO • MUD DRILLING



Appendix 12

Monitor Wells and Piezometer Construction Logs

RESOURCE ENGINEERING



, i:. y

WELL ELEVATION SURVEY
FRENCH LIMITED WASTE HAZARD SITE

JOB NO. 86.055

AUGUST 22, 1986

.-rfiMt lffi&</6 '/fl/*K./K W&V/e&sfiA&C **,.*
WELL SITE

REI-10-1
(16)

REI-10-2
(15)

REI-10-3
(18)

REI-10-4
(19)

REI-3-5
(26)

REI-#1
(12)

REI-#2
(13)

R E I - # 3
(14)

REI-14
(22)

REI-12-1
(10)

•

REI-12-2
(11)

REI- l l
(25)

f~~~

P-10-2
(20)

P-10-3
(17)

P-10-4
(21)

' V

EASTING

12,102.42

12,109.56

12,047.35

12,120.28

12,598.86

11,611.15

/

11, 6331 32

11,722.56

11,943.57

10,739.44

10,732.74

12,503.10

12,116.62

12,094.04

12,120.51

j "
NORTHING

10,108.71

10,084.34

10,141.01

10,138.40

9,495.79

9,745.75

10,094.03

10,086.34

10,094.28

10,715.92

10,733.19

9,958.88

10,123.96

10,127.11

10,117.36

ELEVATION "'t̂ '̂ <^\^
^> /V/A&tf'ZTJ

/
12.8 (N.G.) ^"Ul

14.40 (top PVC 0 bottom notch) 160

11.9 (N.G.)
14.26 (top PVC 0 bottom notch) 2-i6

13.8 (N.G. )
15.76 (top PVC 0 bottom notch) 1.96

14.4 (N.G.')
16.19 (top PVC 0 bottom notch) !•"

10.0 (N.G.)
11.76 (top PVC 0 bottom notch) M6
12.13 (top casing)

16.6 ( N . G . )
18.75 (top PVC 0 bottom notch) 2.L

10.3 (N.G.)
13.28 (top PVC 0 bottom notch) i^

9.2 ( N . G . )
11.69 (top PVC 0 bottom notch) ^

9.5 (N.G.)
12.45 (top PVC 0 bottom notch) 7.9.5

10.5 (N .G. )
12.52 (top PVC 0 bottom notch) 2 A.

10.4 (N.G. )
12.26 (top PVC 0 bottom notch) |.%

9.9 ( N . G . )
11.79 (top PVC 0 bottom notch) \&

13.8 ( N . G . )
15.76 (top PVC 0 paint mark) J.c^

13.4 (N.G.)
15.44 (top PVC 0 bottom notch) £.#

13.7 ( N . G . )
15.22 (top PVC 0 bottom notch) (^

JWMrbgb
86.055bm



ajj RESOURCE ENGINEERING
SUBSURFACE EXPLOFIATION

Sheet _L of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 3-5

Client .
Project
Project
Job No
Logged
Approv
Drilled

FRENCH LTD.
Name „
Location

By
ort Ry
By .

French Ltd.

Crosbv . Texas
275-14
P. Mann.

Borino No. REI 3-5
HvdroKeoloeist

DRILLING AND SAMPLING INFORMATION
Date Started 7/15/86 Dat« r.nmniptori 7/18/86

- Method

Screen Dia.
Slot Size

Southwest Labs/Gulf Coast Coring Casing Dia. _

Rotary Wash Total Deoth
WELL COMPLETION INFORMATION

4 in Length
.010 in
4 in

Tvoe PVC
Length

15,

23.0'

.75 '
Schedule

8,.85'
40

I £
55s

5 -^

—-

_

~

-

15 —
"~

z

20 —

-

-
_

25 —

DESCRIPTION

SURFACE ELEVATION

TOPSOIL, CLAYEY SILT TO SILTY CLAY, brown and gray, mottled, with roots

CLAYEY SAND, brown and gray, mottled, moderately soft, moist

SANDY CLAY WITH SILT, brown and gray, mottled, firm

SILTY SAND TO SAND, fine to coarse grained, gray, wet

12.0 to 14.5' with pebbles (fine gravel), subrounded

below 14.5' brown to grayish brown, mostly medium grained

at 16-18' interval caving sards making continuous sampling difficult:
drilled to 21.0' and then sampled

SILTY CLAY, brown and gray, mottled, moderately firm

BORING COMPLETED TO 23.0' DEPTH USING 3-1/2" BIT ON 7/15/86. ON 7/18/86,
BOREHOLE WAS REAMED OUT USING 7-7/8" BIT AND THEN THE MONITOR WELL
WAS INSTALLED

STRATUM
ELEVATION

IN FEET

4.0

6.0
7.1

22.3
23.0

O
z
UJ

Q.

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

21-23

UJ

. £

Q.

V)

ST

ST

ST

ST

SS

SS

ss

ss

ss

ST

> I
IT C

0 i
O 3
UJ c
a

i

1.10

1.10
i

1.40 p

1.60

1.50

1.50 :

1.60? !

1.60? .!

1.90 |!

3 •,
> 0

> j UJ

: $ |: *

1̂  [;
1 ' k:
^K iŷ  5£ Is
V& *• Pw

'• 1 3̂
i ;<

<-

.
:

'•, • :-:
'- :I:
' --

§

:: :-:
'

z "

_,
UJ
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V
-c
* .

—00

•o

u
V

<-"
•J
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-

SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet 1 o(

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 10-1

r.lioni

Project Name
Project Locat ioi
.Inh No.
1 OOQPri Fiy
Approved By
Drilled By

FRENCH LTD. TASK GROUP
French Ltd. 19E6 F.I.

n Crosbv. Texas

DF
Date S ta r ted
Method

275-14 Borino No. 10-1
S. L.

SWL &

Baird

GCC

Screen Dia.
Slot Size
Casing Dia.

BILLING AND SAMPLING INFORMATION
7/21/86 nalP r.nmnlolort 7 / 7 R / R A

MR Tota l Deoth 1^1 Vr-rr
WELL COMPLETION INFORMATION

4" Lenoth T. t'
0.010"
4" 6 8"

Tvoe
Length

pvr
124.' i /56

D
E

P
T

H
IN

 F
E

E
T

-

10 —
_

-
-

30 —

40 —

50 ~

—
-

-
60 —

70 -jj

80 —

90 —

100 ~

;
110

-un —

DESCRIPTION

SURFACE ELEVATION 12.80

SURFACE FILL, gravel, asphalt, rubber

SAND AND GRAVEL, brown, medium grained, 10% fines, wet, odor

—.SLIGHTLY CLAYEY SAND, olive, fine grained —

SILTY SAND, medium to dark gray, fine to medium grained, odor, wet

-^ VERY SANDY SILT, tan, some darlt staining, odor ,—

\ CLAYEY SILT, dark gray /"

SILTY SAND, dark gray, wet, odor

VERY SILTY CLAY, grayish green, iiome brown lenses of clayey sand

SILTY SAND/SANDY SILT, olive gray, odor

SILTY CLAY, olive, blue, red mot:les, gray silty sand lenses, odor

EIGHT INCH SURFACE CASING SET @ 56.0'

calcareous nodules and clayey silt with depth

CLAY, very stiff, red

SANDY SILT, grayish green

SANDY SILT/SILTY SAND

CLAY

INTERBEDDED CLAY AND SAND

STRATUM
ELEVATION

IN FEET

7.8

4.5

-20.2

-23. 1

-29.7

-33.5

-38.7

-64.2

-75.7

-87.2

-91.7

-97.2
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS: FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
Client FRENCH LTD. TASK GROUP

Name. French L td . 1986 F . I .
I nraijnn Crosby, Texas

N0 275-14 Boring Mo- 10-1

Sheet 2 ot 2

CONTINUATION OF REI 10-1

,_
Z LU

O Z

130 —

140 —

150 —

-_

160—
_

-̂

DESCRIPTION

SAND, SILTY SAND AND GRAVELS

/GRAVFIIiY CLAY, blue green \

TD 153.5 BORING (3-7/8") ADVANCED TO 152', SAMPLE PUSHED 152-153.5.
BORING (7-1/2") OVER REAMED TO 148.0'. EIGHT INCH PVC CASING (COUPLED
WITH STAINLESS STEEL SCREWS) SET AT 56 FEET. FOUR INCH MONITOR WELL SET
WITH FLUSH VALVE, 4" PVC FLUSH JOINTED CASING AND 0.010" SLOT SCREEN.
13 SAND USED IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL, GROUTED TO
SURFACE WITH CEMENT/BENTONITE SLURRY. WELL CAPPED AND VENTED. ELEVATION
OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET
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gjj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 10-2

r.liont
Prnjert Namp .
Project Location
Job No.

Drilled Ry

FRENCH LTD. TASK GROUP
French Ltd. 1986 F.I.
Crosbv, Texas
275-14 Boring No. 10-2
S. L. Baird

GCC

DF
Date Started
Method

Screen Dia.
Slot Size
Casing Dia

BILLING AND SAMPLING INFORMATION
8/8/86 Datp r:omnlptt>rl R / R / R A

MR Total Deoth 46.0 FEEI
WELL COMPLETION INFORMATION

4" Lenoth n •?•;'
0.010"

4"
Tyne PVC
Lenoth 36.61

»-
>- it;

fc-

0 Z

10 —

=

20 -̂

-

_

30 —

~

40 —

50 —

~
-
-_

-£

DESCRIPTION

SURFACE ELEVATION 11.90

SAND AND GRAVEL

SLIGHTLY CLAYEY SAND

SILTY SAND

SILTY CLAY

SILTY SAND, gray green, strong odor,, wet

SLIGHTLY CLAYEY SAND, gray with yellowish brown stain, some lignite chips

__/ SILTY CLAY \

TD 48.0 BORING (8") DRILLED TO 36'. CONTINUOUSLY SAMPLED IN 3-7/8" BORING
TO 49.5. UPPER HOLE COMPARED WITH CONTINUOUS SAMPLE LOG FROM ADJACENT
10-1. ELECTRIC LOGGED. FOUR INCH MONITOR WELL SET WITH FLUSH VALVE, 4"
SCH 40 PVC FLUSH JOINTED CASING, A!O 0.010" SLOT SCREEN »3 SAND USED IN
SAND PACK, 1/2" BENTONITE PELLETS I'S SEAL GROUTED TO SURFACE WITH CEMENT/
BENTONITE SLURRY. WELL CAPPED AND VENTED. ELEVATION OF TOP OF CASING
SURVEYED.

STRATUM
ELEVATION

IN FEET

? .9
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-16.1
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-30.1

-35.1
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SAMPLER T Y P E
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC • DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD • MUD DRILLING



/gy RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ of _1_

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 10-3

riiont
Project Name
Project Location .
Job No.

Approver! Ry ....
Driller! Ry

FRENCH LTD. TASK GROUP
French Ltd. 1986 F.I.
Crosbv. Texas
275-14 Borino No. 10-3
S. L. Baird

SWL

DF
Date Started
Method

Screen Dia.
Slot Size
Casing Dla

(ILLING AND SAMPLING INFORMATION .
7/27/86 .... Date r.nmnloiort it-mat.

MR Total Deoth
WELL COMPLETION INFORMATION

4" Lenath in. in
0.010"

4"
Tvoe PVC
Lenath 39.66

4ft n FFFf

r 1-

o z

10 —

20 —

-

30 -̂

-
~

—40 —

-

50 —
_

—
-

—

DESCRIPTION

SURFACE ELEVATION 13.80

SURFACE FILL AND GRAVEL

SAND AND GRAVEL

SLIGHTLY CLAYEY SAND
SILTY SAND

SANDY SILT/CLAYEY SILT

SILTY SAND/SANDY SILT

/VERY SILTY CLAY, reddish brown ^

TD 48.0 BORING (8") DRILLED TO 48'. ELECTRIC LOGGED AND COMPARED WITH
CONTINUOUS SAMPLE LOG FROM ADJACENT 10-1. FOUR INCH MONITOR WELL SET
WITH FLUSH VALVE, 4" SCH 40 PVC FLUSH JOINTED CASING, AND 0.010" SLOT
SCREEN 03 SAND USED IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL.
GROUTED TO SURFACE WITH CEMENT/BENTONITE SLURREY. WELL CAPPED AND VENTED
ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET

10.7

4.3
2.6

-24.2
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SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA

BORING METHOD
• HOLLOW STEM AUGERS DC • DRIVING CASING

CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L of 1

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 10-4

r.liont
Project Name
Project Location
Joh No
I rigged Ry
Approved By ..
DrillBrt Ry

FRENCH LTD. TASK GROl'P
French Ltd. 1986 F.I.
Crosbv . Texas
27S-14 Boring No, 10-4
<; L Rnlrri

SWL

DRILLING
Date Started
Method

Screen Dia.
Slot Size
Casing flip

7/2f l /
Ml!

WELL
4"

AND SAMPLING INFORMATION
B6 Date Complotpd -t/ ia/ai.

Total Deoth 46.. 0 FFFT
COMPLETION INFORMATION

Lenath 17 sn'
0-010" TVDP

4" 1 ongth
pvr

1f>.99

H
X QJ

o z

10 —

-

20 —

I

30 —

—
-

—40 —

E

50 -̂~
-
-

—

DESCRIPTION

SURFACE ELEVATION 14.40

SURFACE FILL, rubber

SAND AND GRAVEL

CLAYEY SAND

SILTY SAND

SANDY SILT

CLAYEY SILT

SLIGHTLY SILTY CLAY

SILTY SAND /SANDY SILT

TD 48.0 BORING (8") DRILLED TO 48.0'. ELECTRIC LOGGED AND COMPARED WITH
CONTINUOUS SAMPLE LOG FROM ADJACENT 10-1. FOUR INCH MONITOR WELL SET
WITH FLUSH VALVE, 4" SCH 40 PVC FLUSH JOINTED CASING AND 0.010" SLOT
SCREEN 03 SAND USED IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL.
GROUTED TO SURFACE WITH CEMENT/BENTONITE SLURRY. WELL CAPPED AND VENTED.
ELEVATION OF TOP OF CASING SURVEYED.
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC • DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ ol 1

LITHOLOGIC LOG AND CONSTRUCTION
OF REI P10-2

FRENCH LTD. TASK GROUP
French L td . 1986 F.I.

Client
Project Name^.
Project I nraiirm Crosbv, Texas
job No 275-14 Boring No. P10-2

DRILLING AND SAMPLING INFORMATION
Date Started 8 /8 /86 Date Completed 8 /9 /86
Method MR Tota l Depth. 92.0 FEF.T

Logged By —
Approved By ,
Drilled By

S. L. Baird Screen Dia. _
Slot Size

GCC Casing Dia. 14" & 16"

WELL COMPLETION INFORMATION
4" Length 2.01

_ Type0.010" PVC
Lenqth 91.95

^ LL:
oz

10 —

20 —

30 —

40 —

;

50 —

60 -̂

70 -̂
—

80 —

90 —

-

—
—

—

DESCRIPTION

SURFACE ELEVATION 13.80

BORING ADVANCED TO 75' BEFORE TAKING SAMPLES

SILT AND SILTY CLAY, blue and red, calcareous nodules

S1LTY CLAY, red with blue veining, same calcareous chips in isolated
pockets

increasing silt

TD 92.0. SIX INCH CASING SET TO 80'. TWO INCH SCREEN SET WITH CAP ON
BOTTOM COUPLED WITH SLIP COUPLINGS AND STAINLESS STEEL SCREKS TO 1-1/4"
FLUSH JOINTED RISER PIPE. 1)3 SAND USED IN SAND PACK, 1/2" BENTONITE
PELLETS IN SEAL. GROUTED WITH CEMENT/BENTON1TE SLURRY. WELL CAPPED AND
VENTED. ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
ELEVATION

IN FEET
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASINO
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



^^ RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet . . ol

LITHOLOGIC LOG AND CONSTRUCTION
OF REI P10-3

Client
Project
Project
Job No
Logged
Approv
Drilled

Name

Ry

art Ry

By

FRENCH
French
Crosbv
?75-14
S. L.

GCC

LTD. TASK GROUP
Ltd. 1986 F.I.

. Texas
Borino No. P10-1

RMrH

DRILLING AND SAMPLING INFORMATION
Date S ta r ted
Method

Screen Dia.
Slot Size
Casing Dia. .

7/29/86
MR

Date Completed
Tota l Deoth

WELL COMPLETION INFORMATION
2" Lenath

0.010"
2" i ft"

Tvoe

2

7/31/86
84.0 FEE

.00

T

PVC
Lenath fi-> .Oi

a" w

0 Z

10 —

-

30 —

40 —

_

60 —

-
-

—

-

90 -̂

DESCRIPTION

SURFACE ELEVATION 13.40

VERY SILTY SAKD, gray, fine grained, saturated

i

SAMPLING DISCONTINUED DUE TO EXCESSIVE SLOUGHING OF SIDE WALL AND
CIRCULATION LOSS PROBLEMS

SANDY CLAY, gray

SILTY CLAY, gray and brown

SANDY CLAY, brown

ferrous stains, black staining, odor

VERY SILTY CLAY, blue and red mottles

SLIGHTLY SILTY CLAY, dark brownish red

SANDY CLAY, blue and red, strong odor

SILTY CLAY, dark red, calcareous nodules, stiff

TD 84.0'. SIX INCH CASING SET TO 80.0'. TWO INCH, 0.010" SLOT SCREEN
SET WITH CAP ON BOTTOM. FLUSH JOINTED TRILOC PVC RISER PIPE. 113 SAND
USED IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL. GROUTED WITH CEMENT/
BENTONITE SLURRY. HELL CAPPED ,UTO VENTED. ELEVATION OF TOP OF CASING
SURVEYED.
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SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA
ST - PRESSED SHELBY TUBE RC • ROCK CORI: CFA

BORING METHOD
HOLLOW STEM AUGERS DC - DRIVING CASING
CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet 1 ol J_

LITHOLOGIC LOG AND CONSTRUCTION
OF REI P10-4

riiont
prpjort Name
Project Location'
.Inh Nn
Loggprt Py
Approved By
Driller! Ry

FRENCH LTD. TASK GROUP
French Ltd. 1986 F.I.
Crosby, Texas
275-14 Borino No. P10-4
S. L. Baird

GCC

DRILLING
Date Star ted
Method

Screen Dia. _
Slot Size
Casing Dia. _

7/31/
MR

WELL
2"

i AND SAMPLING INFORMATION
86 Oa tp Oomplp'ort R/ I . 'RA

Tntal Depth R?.
COMPLETION INFORMATION

Lenoth •> n
0.010" Tvnp

2" 4 6" 1 onath
pvr

Rl •>

. 1 FEET

_ i-

UJ
02

10 —

20 —

~

30 _

40 —

50 -̂
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70 —

-

—

-
-_

~
90 —

DESCRIPTION

SURFACE ELEVATION 13.70

BORING ADVANCED TO 60' BEFORE TAKING SAMPLES

%'"'"-'. ,

SILTY CLAY, brown, gray and yellow horizontal bands with gray silt
partings

SILTY CLAY, blue with brown mottles, very stiff

VERY CLAYEY SILT, brown, blue, soft

CALCAREOUS NODULES, white with 20* blue silty clay

SANDY SILT, blue, brown, damp an.i loose
SILTY SAND, brown, some Rrav monies, wet
SLIGHTLY SILTY CLAY, red

TD 82.2. SIX INCH CASING SET TO 80.0'. TWO INCH, 0.010" SLOT SCREEN SET
WITH CAP ON BOTTOM. FLUSH JOINTiD TRILOC PVC RISER PIPE. 03 SAND USED IN
SAND PACK, 1/2" BENTONITE PELLET.3 IN SEAL. GROUTED WITH CEMENT/BENTONITE
SLURRY. WELL CAPPED AND VENTED. ELEVATION OF TOP OF CASING SURVEYED.

STRATUM
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA
ST - PRESSED SHELBY TUBE RC - HOCK CORE CFA

BORING METHOD
• HOLLOW STEM AUGERS DC - DRIVING CASING
• CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheei 1 ol JL_

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 11

riiont

Projftrt Namp

Project Location .
.Inh Nn.
Loogp^ By _ „
Approved By , ,
nnllBrt Ry

FRENCH
French
Crosbv

275-14

S. L. I

SWL

LTD. TASK GROUP

Ltd. 1986 F.I.

, Texas

Borina \lo. 11
Jaird

DF
Date Star ted
Method

Screen Dia.
Slot Size
Basing Dia

BILLING AND SAMPLING INFORMATION
7/17/86 Date Hnmnlelerl 7/11

MR Tota l Deoth 1 S3 S

lf,h

FFFT

WELL COMPLETION INFORMATION
4" Lenoth IA «

0.010"
4" i 8"

Tvoe
Lenoth

PVC

137.81

IT Sfc^
D Z

10 —

q
20 —

30 —

40 —

-

60 -̂

70 —

80 -̂

90 —

100 —

T

110 —

-120 —

DESCRIPTION

SURFACE ELEVATION 9.90

CLAYEY SAND, dark crav

gravels and pebbles

SAND, white, coarse to medium, angular to subrounded, multicolored
gravels, odor

_YSANDY CLAY, grav \_

SILTY CLAY, tan, odor

SANDY CLAY, gray, damp, odor

CLAYEY SAND, tan, damp

SILTY SAND, gray and red, medium to fine grained, saturated

SLIGHTLY SILTY CLAY, reddish bro>.-n, gray veining, blocky texture

SLIGHTLY SILTY CLAY
EIGHT INCH SURFACE CASING S1ST TO 50.5

CLAYEY SILT, many calcareous nodules, some sand seams

CLAY, less than 10Z silt

SANDY SILT

SILTY CLAY

SILTY SAND/SANDY SILT

SILTY CLAY
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOCS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC - ROCK CORI!

BORING METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING



RESOURCE ENGINEERING
FRENCH LTD. TASK GROUP
French L td . 1986 F.I.

Client
Project Name.
Project I nralinn Crosby. Texas

job No. 275-14 Boring No. _li_

Sheet 2 ot 2

CONTINUATION OF REI-11
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DESCRIPTIOM

SILTY SAND/SANDY SILT

SILTY CLAY, grayish green with red mottles

T D 155 0 BORING (3 5/8") ADVANCED TO 155' SAMPLE PUSHED 155-156.5:
BORING (7 5/8") OVERSEAMED TO 152.5. FOUR INCH FLUSH JOINTED PVC SET TO
152.5 AND FOUR INCH 0.010" SLOT SCREEN WITH FLUSH VALVE. 03 SAND USED IN
SAND PACK, 75 GALLONS OF BENTONITE GEL TRIMMED 120-134'. BORING CAPPED
3 HOURS LATER WITH CEMENT/BENTONITE SLURRY. WELL CAPPED AND VENTED. TOP
OF CASING ELEVATION SURVEYED.
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheei_l_ of 2

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 12-1

FRENCH LTD. TASK GROUPClient
Project Mamp French Ltd. 1986 F.I.
Pmjprl I oration Crosby, Texas
Job No 275-14 Boring No. 12-1

DRILLING AND SAMPLING INFORMATION
Date Star ted 7 /24 /86 pate Completed 6 /2 /86
Method MR Total Depth. 151.0 FEET

By. S. L. Baird

Approved By .
Drilled By SWL

Screen Dia.
Slot Size
Casing Dia.

WELL COMPLETION INFORMATION
_4" Length 36.50

_ Type0.010" PVC
1 enath

r w
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DESCRIPTION

SURFACE ELEVATION 10.50

SAND, medium to fine grained, angular, wet

CLAYEY SILT/SILTY CLAY

CLAYEY SAND

S1LTY CLAY

CLAYEY SILT/SANDY SILT, red

EIGHT INCH CASING. SET TO 33.35

CLAYEY SAND, white, damp

CLAYEY SAND, white to tan, damp

SANDY CLAY, tan

SLIGHTLY SILTY CLAY, multicolored red, brown, green and blue, firm to
very stiff, calcareous nodules and specks

SANDY SILT, medium gray with y€:llowish brown sand lenses

^PEAT/SILTY CLAY, dark gray, inuerbedded ^

SILTY CLAY, bluish gray

SANDY SILT, bluish gray

SILTY CLAY/CLAYEY SILT, graylsa green

SILTY SAND, gray and green, fine grained, damp, 20% fines
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC
ST - PRESSED SHELBY TUBE RC - ROCK CORIi CFA • CONTINUOUS FLIGHT AUGERS MD

DRIVING CAKING
MUD DRILLING



RESOURCE ENGINEERING
FRENCH LTD. TASK GROUP
French Ltd . 1986 F.I .

Client
Proiect Name.
Project I nralinn Crosby. Texas
job No. 275-14 Boring Mo. 12-1

Sheet 2 ot 2

CONTINUATION OF REI 12-1
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DESCRIPTION

saturated, less than 57! fines

VERY SANDY SILT, dark olive

SILTY CLAY, grayish green with red

T.D. 153.5. BORING (3 5/8") ADVANCED TO 153.5; SAMPLE PUSHED 153.5-153.
BORING (7 5/8") OVERREAMED TO 151.0 FOUR INCH FLUSH JOINTED PVC SET,
FOUR INCH 0.010" SLOT SCREEN WITH FLUSH VALVE. «3 SAND USED IN SAND
PACK, 1/2" BENTONITE PELLETS USED IN SEAL, CAPPED WITH CEMENT/BENTONITE
SLURRY. STAINLESS STEEL CENTRA1IZERS @ 110', 80' and 40'. WELL CAPPED
AND VENTED. TOP OF CASING ELEVATION SURVEYED.
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ of _J_

LITHOLOGIC LOG AND CONSTRUCTION
OF REI 12-2

r.lionl
Projec! Name
Project Location
Job No

Approved By
Drillorl Ry

FRENCH LTD. TASK GROUP
French Ltd. 1986 F.I.
Crosbv, Texas
275-11 Boring Mo. 12-2
S. L. Baird

SWL

DRILLING AND SAMPLING INFORMATION
Date Started 7/29/86
Method

Screen Dia.
Slot Size
f.flsmg Difl

MR
Date Completed 7/29/86
Total Deoth _5Q. .0 FEET

WELL COMPLETION INFORMATION
4" , Lenoth is. 17

0.010"
4"

TVDB
Length

PVC
36.69
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DESCRIPTION

SURFACE ELEVATION 10.40

SURFACE FILL, SAND, RAILROAD TIES

SILTY SAND/SAND

j

SILTY CLAY

SILTY SAND

VERY SANDY CLAY, red

SILTY SAND, red and gray

SILTY CLAY, gray
T.D. 50.5. BORING (3 7/8") ADVANCED TO 49, SAMPLE PUSHED 49-50.5.
BORING (8") OVERREAMED TO 50. FOUR INCH MONITOR WELL SET WITH FLUSH
VALVE, 4" SCH 40 PVC FLUSH JOINTED CASING AND 0.010" SLOT SCREEN. »3
SAND USED IN SAND PACK, 1/2" BENTONITE PELLETS IN SEAL. GROUTED WITH
CEKENT/BENTONITE SLURRY. WELL CAPPED AND VENTED. ELEVATION OF TOP OF
CASING SURVEYED.
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SAMPLER TYPE BORING METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC • DRIVING CAKING
ST - PRESSED SHELBY TUBE RC • ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING
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OWNER'S MANUAL: HYDROLOGIC ANALYSIS SYSTEM

MODEL SE200

0 In-Situ Inc.

1982
Revised 4/84



GENERAL DESCRIPTION

The Hydrologic Analysis System Model SE200 is a computer
based, automated, water level data acquisition and reduction
system. It consists of four basic units: the data acquisi-
tion unit, the computer, the environmental enclosure, and
water level transducers.

The data acquisition unit can excite and provide signal con-
ditioning for up to 16 individual transducers. It also per-
forms switching and interface functions t enabling the com-
puter to read water level data from each transducer.

The computer (through the data acquisition unit) reads meas-
urements from each transducer, controls the timing of each
measurement, records each measurement (and the time it was
taken), and permanently stores this data on magnetic tape.
In addition, the computer reduces all data, providing plots
and tables of real-time data during a test; the permanently
recorded data can produce a complete report of the test at
any time after test completion. In conjunction with the data
acquisition unit and applicable accessories, the computer is
capable of automatically controlling start and stop of one
pump and automatically regulating discharge rate.

The environmental enclosure is a weather-proof container that
holds the data acquisition unit and the computer; it provides
shock mounting for these units, a sliding carriage for the
computer, and complete protection during transportation and
unattended operation.

Water level transducers m€!asure hydrostatic pressure (which
is a function of water level).

Three of the basic units of the SE200 are described in
greater detail in the following sections.

1 Data Acquisition Unit

The data acquisition unit operates on 115/230 VAC, 47 to 440
Hz. Together with plug-in printed circuit boards, the data
acquisition unit performs interface functions between the
computer and transducers, as well as providing excitation and
signal conditioning for the transducers. One data acquisi-
tion unit will support a maximum of 16 transducers; up to 13
additional data acquisition units can be connected, enabling
the SE200 to support a maximum of 224 transducers.



The data
u le 3 .

acquisition unit supports four types of plug-in mod-

1.1 Control Module.
terface that
from the computer

1.2 A to D Module.

The control module is an IEEE 488 in-
formats digital data for transfer to and

The A to D module scans the analog
transducer measurements on command from the computer and
converts them to digital data.

1.3 Pump Modu1e. The pump module automatically controls
pump start and stop on command from the computer and
processes valve control signals from the computer for
transfer to the valve actuator for automatic adjustment
of discharge rate.

1.4 4-20 mA Mod ule. The 4-20 mA module excites the trans-
ducers and measures their output. Each 4-20 mA module
can accept 4 transducers.

2 Computer

The computer used with the Hydrologic Analysis System is the
Hewlett-Packard HP-85 with accessories.

1. the basic HP-85 desktop computer

2. two (optional) 128K modules, providing additional mem-
ory to expand the basic computer memory to a total of
288K. Full system performance is provided with the
basic 32K memory. However, additional memory
a u t o m a t i c a l l y loads all subprograms which would
normally require manual reinsertion of the system
software tape.

3. an HP-IB interface (IEEE
with peripheral equipment

488), interfacing the HP-85

The computer has a CRT display for real-time presentation of
system activities and plots of data, a thermal printer for
hard copy of plots and data tables, and a tape drive for mass
data storage on data cartridges.



3 Transducers

The body of the transducer is labelled as follows:

In-S itu Inc.
SF:

Druck Ltd.
PTX 160 D
-- psig
S/N

SF is the abbreviation for scale factor. The value printed
after this indicates the exact range of the transducer in
psig. The scale factor is entered into the test program as
one of the test specifications for each, transducer.

PTX 160 D is the transducer model number.

— psig indicates the design range of the transducer,
which is also the limit of accurate measurement: for the par-
ticular transducer. Water levels in excess of this value
will produce an over-range indication (see Appendix C, p.
46) .

The label on the transducer reel displays the following in-
format ion:

Model No.: PTX 160/D
Serial No.:
Scale Fac tor: __
Range meters
Do not exceed m

This gives the transducer range in approximate meters and
warns the user not to exceed two times the full range.

3.1 Current Transmitter. Each water level transducer con-
tains a 4-20 mA current transmitter and a strain gauge
pressure sensor. The current transmitter prevents meas-
urement sensitivity from being affected by cable length.
Since all sensitive electronics are in the transducer
and, thus, isolated in the constant temperature environ-
ment of the groundwater, errors due to variations in
temperature are negligible. Very shallow water tables,
however, can produce errors in data due to temperature
variations. In such conditions, the transducer may be
subject to sensitivity and zero offset variations as a

J
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result of the temperature gradient imposed on near-sur-
face water; since the temperature error band is ±0.3Z
very shallow appplicacions that may subject the trans-
ducer to very wide temperature variations have the
potential for the following maximum errors:

Temperature Error Band (-2 to 30" C)

XD Range

10
50

100

psi
psi
psi

(6
(30
(60

2 Pressure

m)
m)
m)

Sen

(10
(100
(200

sor .

ft)
ft)
ft)

Maximum Temperat

± 0.03
± 0. 15
± 0.3

Th e press

psi
psi
psi

ure s

(0.02
(0. I
(0.2

e n s o r

ure

m)
m)
m)

is

Error

(0.07
(0.35
(0.7

spec i

ft)
ft)

ft)

f icall
d e s i g n e d to be insensitive to b a r o m e t r i c pressure
changes. By incorporating a vent tube into the transdu-
cer cable, atmospheric pressure is the reference pres-
sure to the sensor diaphragm. With this design it is
absolutely essential the vent tube not be obstructed; if
it is, temperature variations of the transducer cable
will result in pressure variations of the air within the
vent tube. These pressure changes will be reflected as
errors in water level measurements.

The pressure sensor will tolerate an over pressure of
twice the full range, but will not: tolerate negative
pressures.

3.3 Pressure Port. The pressure port of the transducer is
protected by a guard. If necessary, the guard may be
unscrewed. If the guard is removed, the sensor dia-
phragm must be protected; any object contacting the un-
protected sensor diaphragm may destroy the transducer.

3.4 Transducer Cable. The jacket of the standard trans-
ducer cable is polyurethane. This polymer has been spe-
cially selected for its toughness, abrasion resistance,
and flexibility at. low temperatures, but it is important
not to expose the cable to the sharp edges common to
well casings. Strong solvents such as acetone and
methyl ethyl ketone (MEK) will also destroy the cable.

The cable is blocked at the transducer connection to
prevent entry of water. However, if the cable jacket is
pierced and this damaged site is then submerged, water
will enter the cable and then flow downward, with the
potential for filling and destroying the transducer.



taken to prevent
water does enter a
obstruction of air

Transducer extension cable is available as a system
option. Extension cables are vented at each connector.
Consequently, extreme care must be
water from entering these vents. If
vent it will cause data errors due to
flow through the vent tube.

3.5 Cable Connectors. Cable connectors (with the excep-
t i o n n o t e d a b o v e ) a r e waterproof and will withstand nor-
mal environmental conditions. When not assembled in the
system, the connectors of the cable must be protected.

3.6 Scale Factor. The SF (scale factor) value is equal to
the transducer true full range sensitivity in PSIG. For
example; A 10 PSIG transducer may have an actual
calibration sensitivity of 9.38 PSIG over the operating
range of 4 to 20 ma. This value must be entered when
preparing test specifications (refer to Software Opera-
tion). The scale factor may be verified in the field by
the following procedure:

A. Scale Factor Check

Using the system tape, set up the transducers as
for normal water level measurement. Set up for the
pre-run check option (see Appendix C, p. 28) and
proceed as follows.

B. Pre-run Check

1. submerge transducer at a water
seasonal temperature variation.

leve1 below the

accurately measure off and mark a known length
on the transducer cable. For maximum accuracy,
this length should approximate the transducer
range minus the hydrostatic head of the initial
transducer setting. For example, if the trans-
ducer range is 60 meters and the initial trans-
ducer setting submerges the transducer 2 meters
below the water level, the measured length
should be approximately 58 meters (units of
measurement need not be metric).

3. record the
c omputer.

water level indicated by the
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4. lower the transducer the measured distance of
step 2 to its second setting.

5. record the water level indication for this sec-
ond transducer setting.

6. calculate the transducer scale factor using the
following equation:

SF2 = SF1

where SF2

A W '

new scale factor
L = length measured in step 2

AW = difference between water level
indications of steps 3 and 5

SF1 =• old scale factor.

If the old scale factor (SF1) is unknown, substi-
tute K from table 2.

Table 2

Scale Factor Verification

t ransducer range
(me t e r s )

6
30
60

K

10
50
100

Note:
The following factors will introduce errors when performing
calibration by this technique.
1. Extreme temperature gradients related to shallow water

tables, geothermal sites, etc.
2. Thermal expansion and contraction of air within the

transducer cable vent tube as the cable passes between
warmer and cooler environments outside and inside the
well (transient error).

3. Slug effect caused by volumetric displacement of the
transducer and cable in a low permeability situation.
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3.7 Druck Pressure Transducer Specifications

Excitation Voltage
Output

Setting Accuracies:
Ze ro
Full Scale

Non-Linearity
Hy steresis
Repeatability
Self Noise

Long Term Stability
Warm Up

Ac curacy
At Constant Temp:
Temperature Error Band
at Constant Pressure

(TEB)

Operating Temperature Range
Storage Temperature Range
Overpressure Capability
Media Compatibility

Size
Pressure Connection

Wetted Materials

9 to 30 VDC
4 to 20 mA

4 mA, + 0.5% FS
20 mA, -1% FS
+_0.1% FS
jfO.02% FS
+_0.02% FS
Noraina1 0
with 2.5

05%
KHz

FS Pk to Pk
cutoff

0.2% FS per year
.Nominally 0.05% FS ,
30 to 60 sees

4^0.1% of Range

*0.3% of range over a
temperature range of
-2°C to 30°C; 28°F to 8 6 * F
-20°C to 80°C; -4°F to 176" F
-55'C to 95°C; -67°F to 203°F
2X Full Range
Groundwater with dissolved
H2S, seawater, salt brine

0.59" dia. X =• 8.5" long
0.58" X 32 TPI 55 DEC
(Witworth form)

Titanium, Quartz, Polyure-
thane, Delrin, Silicone,
Grease, Silicone RTV,
Stainless Steel

3.8 Transducer Installation. When a transducer is installed
in a well with a pump, it: is important to install an access
tube with the pump column. This will prevent the transducer
cable from becoming entangled with the pump column. A tubing
ID of one-inch minimum is recommended.
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RO 3--4 Run DRAWDOWN PUMPING WELL -•• RE! I 3-4

PROJECT NAME r
PROJECT NUMBER
TEST NAME s
TEST TYPE :
WELL NUMEiER :
RADIUS:
START DATE :
START TIME :

FRENCH LTD.
7.7*5-i 4
RE I 3-4 RUN *f 2
DRAWDOWN

RE I 3-4 INPUT .1.
O.166 FEET

21--Aug--S6
16: 3D

WATER ST

TI

16s
16s
16 1
1 6 s
.1 6 s
16s
1 6 :
16s
16:
16:
1 6 s
16s
:t. 6 :
1 6 :
16:
1 6 :
1 6 :
16s
16:
16:
1 6 :
1 6 :
1 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
.1. 6 :
16:

M

"i-
•._'"

3
...r

.J/

.\
_.,.

-.'..''
._,

•i1'
-.,.

~:\
.....
._,.
-.;•

3
.ji
.....

3
~r
_.,.

,'̂ f

o
_.,.

.j>

•-.'*

3

,̂̂ i

ART

E

0
0
o
o
f\

o
0

o
0
o
0
0
.1.
i
.;
J.

j..'.

.it.

.i:l'
-.,.

...;.

....

4
4
4
5
5
5
6
36
3
~T

,J_-i
.-,.

_.,.

6
7
7
7
8
38
38
39
.„,.

•.*-''
9
9
40

LEVEL :

E . T .
< M I N >

0 .
0 ..
0.
o „
0 .
0.
0 ,,
0 ,.
0.
o .,
0.
0.,
i .
:l .,
j. .
'.£''. v

-~l
j"_ n

j'.l. II
_,.

-J' H

-,.

4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9,
9.
10.

000
O" r". /i.. O'-f

•i / "/
A C."J --'

2S:i.
334
417
50 J
584
667
751
834
917
0 0 1
39.1.
724
058
39 1
724
058
391
724
058
39 i
724
058
391
724
058
391
724
058
391
724
058
391
724
058
391
724
058

81.69 FEET

LEVEL

81.
82.
82.
82.
83.
83.
83,,
83 .
83.
84,
84.
84.
84.
85.
35.
86,
07.
87.
88.
88.
89.
89.
9O.
90 .
91.
91.
92 .
92.
93.
93.
94.
94.
95.

. 91=; _

95.
96.
96.
97.
97.
98.,

69
1 1
51
81
04
21
40
57
72
00
11
34
48
18
7 3
41
07
61
23
79
40
94
49
99
56
96
62
98
51
93
36
74
21
61
99
39
78
15
49
00

Delta H

0.
— O.
•-0,
-1.
-1 .
-1.

1 *
.... i .
--2 .
- - ̂ ;| „

"-i

Jl .

—2.
-3.
-4.
-4»
-. '™"u-> •

— IX'wJ it

-6.
-7 .
/ •

O •

-8.
™O

-9.
-10.
-10.
-11.
-11.
-12.
-12.
— 13.
-13.
— • 1 3 .
-14.
-14.
_ i =•

i \J m

-15.
-15.
-16.

00
42
82
12
35
52
7 1
88
O3
3 1
42
65
79
49

04
72
38
92
54
1O
71
25
SO
30
87
27
93
29
82
24
67
05
52
92
30
70
09
46
SO
31

t

O.
-••••,
.il_ •

4.
6.
8.
1 „
1.
1 .
1.
1 „
•I.1'. •

'"."'

f">
J~ •

-— ' •

4.
5.
o ..

6..
7.,
8.
9,,
1 „
1.
1.
1.
1.
1.
1.
1 .
1 .
1 .
1 .
1.
JL. »

2.
^- .
'2
2.
-i.- .
r~,
J^ .

/r'Z

OOE-t-OO
12E-O3
2 IE -03
33E— 03
42E-O3
05E-O2
26E-02
47E-02
68E-02
89E-O2
10E-02
31E-02
52E-02
51E--O2
34E-02
19E-O2
03E-02
86E--02
71E-02
55E-02
38E-02
O2E-01
11E-01
19E-01
27E-01
36E-01
44E-O1
53E-01.
61E-01
69E-01
78E-01
86E-01
95E-01
03E-01
11E--01
20E-01
28E-01
37E-01
45E-01
53E-01



RE I 3 4 Run 2 DRAWDOWN! PUMPING WELL ~ RE1 3-4

16:42
16:44
1 6 ? 4 6
16:48
1 6 : 50
16: 52
1 6 s 54
16:56
1 6 : 58
1 7 : 00
1 7 : 02
1 7 : 04
1 7 : 06
1 7 : OS
17: 10
17:12
.1. 7 : 1 4
17:1 6
1 7 s :i. B
1 7 : 20
17s 22
17:24
17: 26
17 : 28
17:30
17:32
1 ? : 34
17:36
1 7 s 3D
17: 40
57:42
17:44
.1.7:46 :

17; 48
1 7 : 50
17:52
.1. 7 ? 54
17:56
1 7 : 58
18:00
1 B : O2
IS: 04
18:06
1 8 : OS
18:1 0
1 8 : 30
1 8 : 50
19: 10
1 9 : 3O
20: 10
20: 30
20:50
21:1 0
21 :30
2 1 : 5O
22: 10

12.5 53
14. 153
16. 423
IS,, 762
20. 193
22. 193
24. 193
26. 193
28 . 1 93
3O. 193
32. 593
34. 158
36. 158
38. 15S
40. 158
42. 158
44, 158
46. 153
48,. 158
50. 158
52. 158
54. 15S
56, 158
58,. 158
60. 158
62. 247
64. 135
66. 135
68,, 135
70. 135
72. 135
74. 135
76. 135
78. 135
80.782
82. 182
84. O7O
86. 070
88,, O7O
90. 070
92.O70
94.O70
96.070
98 . 1 1 5
1OO. 12O
120.280
140.220
160.220
180.220
220. 500
240. 27 O
260. 330
280.330
300. 230
320 . 280
340. 320

1 OO . 0 5
101.84
1 03 . 7 1
1.05 .40
1O6.32
1O7.7O
1O8.89
1 09 . 32
110.79
11 1.62
112. 19
112.86
113.42
113. 87
114.42
1.1 4,, 75
115.1 0
115. 54
155,. 90
116.27
1 5 6 . 5 1
116.63
116.86
1 1 7 . 1 0
1 1 7 . 1 3
117. 17
117.25
117.27
117.14
117.27
117.44
1 .1. 7 . 83
1 1 8 . 2 i
118.50
118.79
1 1 8 . 86
119.58
1.19.48
1 19.7O
120.06
120. 33
120.47
120.73
1 20 . 96
121. 14
122.94
122.69
123.35
123.45
123.66
123.52
123.72
123.69
123.69
123. 70
123.69

-18.32
-20. 15
~~JL'!̂ ! . U-i::!

-23.71
-24.63
-26. Ol
-27.20
-28. 13
-29. 10
-29.93
-30. 5O
-31.1 7
-31 . 73
-32. 18
-32.73
-33. 06
-33.41
••-33.85
-34.21
--34.58
-34 . 82
-34.94
-35 . 1 7
-35.41
-35.44
•-•35.48

-;• ir; c:; /
•„' w.' . u..' O

-35.58
-.. — ̂ i 4 c;
•-35.58
-35.75
-36. 14
-36.52
--36.81
-37. 1O
-37. 17
-37.49
-37.79
-38.01
-38 . 37
-38.64
-38.73
-39.04
-39.27
-39.45
-4 1 . 25
-4 1 . OO
-4 1 . 66
-41.76
-4 1 . 97
--4 5 . 83
-42.03
-42.00
-42.00
-42.01
-42. 00

3. 06E 01
3., 57E 01
4. 14E-01
4.73E-01
5., 09E--01
5. 59E-O.1.
6., 10E-01
6. 60E-01
7., 1OE-01
7. 61E-01
8. 1 IE -01
8,. 61E-01
9. 15.E-01
9.62E-01
1 . 01E+00
1 . 06E+00
1 . 1 IE +OO
1 . 16E-I-OO
1 .21 EH- 00
1 . 26E-K>0
1 .31 EH- 00
1 . 36EH-OO
1 . 42E+00
1 . 47E+00
1 . 52E-I-OO
1 . 57E>00
1 . 62E+00
1 . 67E+00
1 . 72E+00
1 . 77E+00
1 . 82E-K>0
1 . 87EH-00
1 . 92E+OO
1 . 97E+-OO
2.O4E-I-00
2. O7E+00
2. 12E+OO
2. 17E+OO
2.22EH-OO
2.27E+00
2.32E+00
2. 37E+OO
2.42E+00
2.47EH-00
2.52E+00
3. O3EH-00
3. 53E+OO

. 4 . 04E+OO
4. 54E+OO
5.56EH-00
6. 06E+OO
6.56EH-00
7. 06EH-00
7.57EH-00
B.07EH-OO
8.58EH-00



REJ 3- -4 DRAWDOWN - PUMPING WELL = RE I 3-4 F'-'aqs

' .'•* '.•'

22
r-~, ••;.•

2 •-'

2 TV

00
00
OO
Ol
01
01
02
O2
02
O3
03
O3
04
04
04
O5
05

06
06
06
07
07
07
08
'08
08
1. 0
11
12
13
14
15
16
17
18
19
2O
21
22
23
OO
01
O2
03
04
05
O6
07
OS
09

/•-. O
5O
1 0
3o
5o
lo
3O
50
10
3O
50
.10
30
50
10
30
50
1 0
3O
50
.1 0
30
50
1O
30
5 O
1 0
30
50
1 0
30
50
1 0
10
i o
10
10
10

10
10
10
10
10
1 0
10
10
10
10
10
10
1 0
10
10
1 0
10

10

360,.
380.:

400.
420.
440.
460.
480.
5OO.
520 .
54O.
560.
580.
6OO .
620.,
64O.
66O.
680.
70O.
720.
740.
760.
7 BO
800 .
820.
84 0.
860.
880.,
900.
920.
940.,
960.
9£<0.
106O.,
1 120.
1 1 SO .
1240..
1 3OO .
136O.
1420.
1480.
1540.
1600.
1660.
172O.
1780.
184O.
19OO.
I960.
2020.
20 SO.
2140.
220O.
2260.
2320.
2380.
2440.

300
270
270
270
270
270
270
270
2 7 0
220
230
230
23O
230
230
230
23O
180
320
280
280
"."•RO
320
320
320
320
320
320
3 2O
32 O
3 2O
3 2O
50 O
200
200
2OO
200
200
20O
200
1 OO
300
300
3OO
200
20O
200
3OO
3OO
2O 0
200
20O
200
200
300
2OO

.1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
•1a.

1
1
i
1
1
1
1.
1
1
i
1
l
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1::! 3 *

.,:''•-• H

-:!.' 3 «

.,•- 3 >,
23.
23.
.~, -.T

2 3 -
23.
2 3 .
j— , -r

23 .
2 3 .
23.
23.
/-•, — r

'".' ".''

ĵ.J.'i „

23.
23.
J- •!'' B

,....,.

2 3 .
r} -;r

f) ",T

2-3 ..
2 .1'. .
2 3 ,,
23.
2 •.!> ..

2 3 .
.-••, -;l-

,.. _.,.

23.
23 .
23.
23 .
23.
23.
23.
23.
23.
23.
23 .
23.
23.
23.
23.
23.
23.
23.
23.
23.
23.
23.
23 -

O ''?'

7C
70
70
70
70
70
70
70
72
72
72
72
72
7 2
73
— •'".<

/ 2

/ -ii-
72
-y ."-,

70
70
1 2
72
72
72'
70
72
70
70
70
7O
68
68
66
68
68
68
68
68
68
68
68
68
68
66
68
68
68
68
69
69
69
72
68

42.
n '-••,

42.
A . -,

—42,,
• -42.
-42.
—42.
-4.2.
-42.
A '"'
*T rf'_. n

-42.
-42.
-42.
-42.
-42.
•-42.
-42.
-42.
-42.
••-ji! '""'

-42.
-42.
-42.
-42.
-42.
•-42 .
-42 .
-42.
-42.
-42.
-42.
-42.
-4 1 .
-45 .
-4 1 .
-41.
-4 1 .
-41.
-41.
-41.
-41.
-41.
-41.
-41.
-41.
-41.
-41 .
-41.
-41.
-41.
-42.
-42.
-42.
-42.
-41.

00
01
01
03
01
0 1
01
01
01
03
03
O3
03
03
O3
04
03
O3
03
03
03
01.
Ol
O3
03
O3
03
01
03
01
01
01
Ol
99
99

97
99
99
99
99
99
99
99
99
99
99
97
99
99
99
99
OO
00
OO
O3
99

9,,
9..
1 „
1 „
1 .
1,.
1.
1,
1 .
1,.
1.
1.,
1 .
1 .
1.
1 .
1.
1 .
1 .
1.
1.
1 .
2.,
j,-;' »

2.
j.-;. •

2.
.£.'. •

2.
2.
Jll m

..:.'. •

Jl. a

jL.' •

2.
3> .
3 .
3 .
3 .
3.
O •

4.
4.
4.
4.
4.
4.
4.
5.
5.
5.
CT'

tr

5.
6.
6.

O8E-:-00
58E-HJU
0 IE -i-Ol
06EH-O1.
1 IE +01
16E+01
21E+01
26E+01
31E-K>1
36E+O1
41E>Oi
46E+O1
51E+01
56E+01
61E-KH
66E.+O1
71E+01
76E+O1
82E-HJ1
S7E-HD1
92E+01
97E+01
O2E+01
07E+O1
12E+01
J7E+01
22E+O1
27E+O1
32E+01
37E-1-O1
42E4-01
47E+01
67E-K>1
82E+01
97E-MJ1
13E+O1
28EK)1
43E+O1
58E+01
73E+01
88E+01
03E+01
1SE+01
34E+O1
49E+01
64E+01
79E+01
94E+01
09E+01
24E+01
39E+01
54E+01.
70E+01
85E+OJ
OOE+01
15E+01



RE I 3 4 Run DRAWDOWN IP ING WELL == RE I 3-4 Pf.-.ae 4

1 O i, 1 0
11
12
1

..̂..._•>
14
15
16
17
18
19
2O
21
22
23
CO
0 1
("/̂ '

O3
04
O5
06
O7
08
09
1O
11
12
13
14
15
16
16

10
10
1 0
1 O
10
10
1O
1 0
10
10
1 0
3 O
.to
1O
1 0
1C
.1. 0
10
10
10
1 0
1 0
10
10
10
10
1 0
10
1 0
1 0
59

2500.
2560 „
2620.
2680..
2740.
2800.
2860.
2920.
298O.
3040.
3 1 OO .
3 1 6O .
3220.
3280.
334O.
3400.
3460.
3520.
35SO.
3640.
370O.
3760.
3820.
3800.
394 O.
400O.
~4060,,
4 1 20 .
4 J. BO .,
4240.
4300.
4349.

300
300
300
300
200
200
30O
200 •
2OO
2OO
2OO
2OO
200
200
2OO
200
200
200
200
20O
200
400
200
200
2OO
2OO
30O
200
2;OO
3OO
20O
700

122.
123.
123.
"* '"."' V

i 23 .
123.
123.
123.
123.
1 23 .
123.
1 23 .
123.
123.
123.
123.
523.
123.
^ /•••, ••;>•
J. -.:! •„*' »

123.
1 23 .
121.
121.
122.
122.
121 .
123,,
121 .
1 22.
122.
122.
122.

"7 ~>

66
68
55
68
66
57
68
68
49
68
68
68
68
2.2.
39
66
66
66
66
09
1 0
89
43
12
/ -J'

O5
57
67
44
44
67

-4:1 .
-4 1 .
-•41 .
40.

-4 .1 .
-41 .
-41.
-41.
-41.
-41.
-41.
-41 .
-41.
-41.
-41 .
-41 .
-41 .
•-4 1 .
-41 .
--4 1 .
-41.
-39.
-40.
-40.
-4O.
-40.
-4 1 .
„ ~-T <j

•_' 7 H

-40..
-40.
-4O.
-40.

03
97

99
86
99

97
88
99
99
80
99
99
99
99
53
70
97
97
97
97
4O
41
20
74
43
04
36
88
98
75
75
98

6.
6.
6.
6.
6.
7.
7.
7.,
7.
7.
.....
/ m

7.
8.
a.
8.
8.
8.
8.
9.
9.
'-• ,
9.
9.
9.
9.
1 .
1.
1 .
1.
*

1.
1.

30E-f-01
45E+01
60E-KH
75E+01
91E+O1
06E+01
21E+01
36E+0.1.
51E-I-O1
66E-KU
81E4O1
96E-O1
12E+O1
27E>Q1
42E+O1
57E+01
7 2 El 4 01
87E+01
02E+01
17E+O1
32E+O1
48E+O1
63E+01
78E-1-O1
93E+01
OiE+02
O2E-K>2
04E+O2
O5E+02
07E+02
0&E+O2
lOE-t-02



PROJECT NAME.:: FRENCH, LTD..
PROJECT NUMBERS 275-14'
TEST NAME:, RE1 3-4 RUN #2
TEST DATE.;: 8/21/86
TEST' TYPE: RECOVERY
WELL NUMBER: RE1 3-4 (INPUT 1)
WELL MATERIALS PVC
RADIUS: 0. 166 FEET-
STARTING WATER LEVEL: 81.69O FEET
PUMPING TIME: 4349.7 MIN
STOPPING WATER LEVEL; 122.680 FEET-

ELAPSED
TIME
( M I N >

0.
0.
0 .
0.
0.
0 .
0.
0 .
0.
0.
0.
1 .
1 .
1 „
.X.'. •

2 .
2,
3 .
T(

3 .
4.
4.
4.
5.
cr
*_' •

s
6.
6.
6.
7.
7.
7.
8.
8.

084
167
251
334
4 1 7
501
584
667
751
834
917
00 1
3B9
723
056
..:• 'ri '".''

723
056
389
723
056
389
723
O56
389
723
056
339
723
056
389
723
O56
389

WATER
LEVEL
(FEE

122.
122,
122.,
121 .
1 2 1 .
121 .
1 2 :i ..
121.
120..
120.
120.
1 20 .
1 1 9 „
1 1 a .
i 1 7 .
1 1 7 .
1 16.
115.
1 1 4 .
1 1 4 „
113.
1 12.
112.
111.
1 1 0 .
110.
109.
1 08 .
108.
1 07 .
1 07 .
1 06 .
1 06 .
105.

:T>

46
29
1 0
92
72
r." ••';.

3O
10
90
70
50
3O
37
59
81
O6
31
57
85
14
45
77
09
43
79
15
52
90
30
72
13
57
OO
46

HEAD
RECOVERY
(FEET)

O.
0.
O.
0.
0 .
4
.i. «

1.
1.
1.
1.
j;'.. .
'"'.

3 .
4,,
4..
5.
6.
7.
7.
8.,
9.
9.
10.
11.
11.
12.
13.
13.
14.
14.
15.
16.
16.
1 7 .,

t/r2 RESIDUAL
DRAWDOWN

t/t '

(FEET;

*~\ -— ,
j'.- J-

39
58
76
96
16
3 1>
53
78
98
18
38
31
09
87
62
!"*•"• /
.1.1
83
54
-c, -J>

91
59
25
89
53
16
78
38
96
55
11
68
22

2.
4.
6.
8.
1.
1.
1 .
1.
1 .
J~̂
Xl a

f™,
jll *

2.
3 .
4.
5.
6.
6.
7.
8.
9.
1.
1 .
1.
1.
1.
1.
1.
1.
1.
1.
1.
1 .
2.
f-)
J-. •

12E-O3~
21E-03
33E--O3
42E--03
05E-02
26E-02
47E-02
68E-02
89E-02
ICE -02
31E-02
52E--02
50E-02
34E-02
18E-O2
02E-02
86E-02
70E-02
54E-O2
38E-02
02E-01
11E-O1
19E-01
27E-01
36E-O1
44E-01
53E-01
61E-01
69E-01
78E-01
86E-01
95E-01
03E-01
11E-01

40.
40.
40.
4O.
40.
39.
39.
39.
39.
39.
38,.
38.
37 .
36.
36.
35.
34.
•—'•—i v

•-!>•.!'' B
— .• .— ,
•_'<yl y

31 .
31.
30.
29.
29.
.28.
27.
27.
26.
26.
25.
24.
24.
23.

77
60
4.1
23
03
83
61
41
21
01
81
61
68
90
12
37
62
88
16
45
76
08
40
74
1O
46
83
21
61
03
44
88
31
77

5.
r~;
jL. m

I.

1 .

1.

8.
7.
6.
5.
5.
4..
4.
•-'' *

ji! T

J^ .

1.
1 .
i.
1 .
i .
1 .
9.
9.
8.
8.
7.
-7
/ .

6.
6.
6.
5.
5.
5.
cr

13E+04
60 E -i-O 4
73E+04
30E+04
04 E -1-04
68E+C3
45E-K>3
52E+03
79E+O3
22E-I-03
74 E +03
35E+03
13E+03
53 E -i-O 3
12E-K>N
82E-K>3
60E+03
42E+03
28E+O3
17E+03
O7E+03
92E+02
22E+02
61E+02
O8E+O2
61E+02
19E+O2
S2E+02
48E+02
17E+02
90E+02
64E+02
41E+02
20E+02



PROJECT NAMEs
PROJECT NUMBER:;
TEST NAME;
TEST DATEs
TEST TYPE?
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME
( M I N )

8.723
9. 056
9.369
9.723
10. 056
.1.2. 165
14.495
16. 165
IB, 1.65
20. 203
22. 203
24. 225
26.225'
28.225
3O.225
32. 225
34.225
36. 225
36. 225
4O.225
42.225
44.225
46.225
48.225
50 . 225
52.225
54.225
56.225
58.225
60.225
62.225
64. 225
66.225
68.225

FRENCH, LTD.
275-14
RE I 3-4 RUN #2
8/21/86
RECOVERY
RE I 3-4 (INPUT
PVC

1)

0. 166 FEET
LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

104.92
104.39
1O3.87
103. 36
102.86
99., 90
97.07
95.26
93,, 35
91 .66
90. 20
88.92
87 , S 1
86.83
86. 01
85.31
84. 73
84,, 23
83.. 83
83.50
83. 24
83. 04
82.90
82. 78
82.70
82 . 65
82.62
82 . 58
82.55
82.54
82 . 52
8r> crr~>xl . vJ.c.

82.51
82.51

81.690 FEE
4349.7 MUM
122.680 FEE

HEAD
RECOVERY
(FEET)

17. 76
18.29
.18.81
19.32
19, 82
22.78
25.61.
27.42
>̂ CJ> ( "̂  ""-!|

31., 02
32.48
33.76
34. 87
35.85
36. 67
37. 37
37.95
38.45
38.85
39, 18
39. 44
39.64
39.78
39. 9O
39.98
40. 03
4O. 06
40. 10
40. 13
40 . 1 4
40. 16
40. 16
40. 17
40 . 1 7

T

T

t/r2

2.2OE-01
2.28F:'-01
2. 37E-01
2. 45E--01
2.53E-01
3.07E-01
3.65E-01
4.07E-01
4.58E-01
5.09E-01
5.60E-01
6. 10E-01
6. 6 IE- 01
7. 11E--01
7. 62E-O3
8. 12E-01
8.63E-01
9. 13E-01
9.63E-01
1 . OlE-i-00
1 . O6E-+-OO
1. 1 lE-t-00
1 . 16E+00
1 . 22E+OO
1 . 27E+00
1 . 32E+00
1 . 37E+00
1 . 42E+00
1 . 47E+00
1 . 52E+-OO
1.57E+OO
1 . 62E+00
1 . 67E+OO
1 . 72E+00

RESIDUAL
DRAWDOWN
(FEET)

23.23
22. 70
22. 18
21 .67
2 i . i 7
18.21
15.3B
1 3 . o 7
1 1 . 66
9. 97
8 . 5 1
7.23
6.12
5. 14
4. 32
3. 62
3 . 04
2.54
2. 14
1 . 8 1
1 .55
1.35
1.21
1 . 09
1 . 0 1
0 . 96
0 . 93
0.89
0.86
0 . 85
O.83
0.83
0 . 82
0.82

t/t '

5. OOE+Ox::
4.8JE+02
4 . 64E+02
4. 48EH-02
4.34E+O2
3. 59E-1-02
3. 01E:+02
2. 70E+02
2. 40E-I-O2
2. 16E+02
1 . 97E+02
1 . 81E-K>2
1 . 67E+02
1 . 55E-f-02
1 . 45E + 02
1 . 36 E -i-O 2
1 . 28E+02
1 . 21E+02
1 . 15E+O2
1 . 09E+02
1 . 04E+O2
9.94EH-01
9.51E+01
9. 12E+O1
8.76E-+-O1
S.43E-I-0.1.
8. 12E+01
7.84E+01
7.57E+01
7.32E+01
7.09E+01
6.87E+01
6.67E+OJ
6.48EH-01



PROJECT NAME?
PROJECT NUMBER;
TEST NAME:
TEST DATE;
TEST TYPE:
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER:

ELAPSED
T I ME
( M I N )

70. 225
":•• --i •", •••- c:
/ .••_. • j:.. ..::. v..'

74.225
76. 225
78.225
SO. 225
82.225
84. 225
86.225
88 ,,225
90.225
92. 225
94.225
96. 225
98.225
1OO. 23O
120.230
140. 230
160.230
180.220
200. 220
22O. 220
240. 220
260. 22O
280. 120
300. 120
320. 12O
340. 200
360. 22"
380. 22"
400. 22"
420. 22"
44O. 220
460. 220

FRENCH., LTD.,
275 14-'
RE I 3-4 RUN
8/21/86
RECOVERY

#2

RE I 3-4 (INPUT 1)

LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

82.50
82 ,,50
82.48
82.48
82.47
82., 47
82.45
82.45
82.45
S2.45
82. 44
82. 44
82.44
82.42
82.42
82.41
82. 37
82 . 34
82.30
82 . 28
82.25
82. 22
82.21
82 . 20
82. 18
82. 17
82 . 1 5
82 . 1 2
82. 12
82 . 1 1
82 . 09
82.08
82. 07
82. 05

PVC
0. 166
81.69O
4349.7
122.680

HEAD
RECOVERY
(FEET)

40. IB
40. 18
40.20
40.20
40.. 21
40. 21
40.23
40.23
4O. 23
40. 23
40.24
40.24
4O.24
40.26
40. 26
40.27
40.31
40. 34
40. 38
40. 40
40. 43
40. 46
40.47
40.43
40. 50
40.51
40.53
40.56
4O.56
4O.57
40.59
40. 60
40.61
40.63

FEET
FEET
MIN
FEET

t/r2

1 . 77E+OO
1 . 82'E-i-OO
1 . 87E+00
1 . 92E+00
1 , 97E+OO
2.02E>00
2. O7E+00
2. 12E+00
.2. 17E+OO
2 . 22E+00
2. 27E+OO
2. 32E+-OO
2. 37E+00
2.42E+00
2.48E+00
2.53E+00
3. 03 E+ 00
3. 53EH-00
4. 04E+00
4.54E+00
5. 05E+OO
5.55E+OO
6. 05E+00
6. 56E+OO
7. 06E+OO
7.56E+00
8. 07E+OO
8.57E+00
9.08E+OO
9.58E+00
1.01E+O1
1.O6E+01
1. 11E+01
1. 16EH-01

RESIDUAL-
DRAWDOWN
(FEET)

0 . 8 1
0 . 8 1
0 . 79
0 . 79
0. 78
0.78
0 . 7 6
0.76
0.76
0.76
0 . 75
0.75
0. 75
O.73
0. 73
0.72
O. 68
0 . 65
0 . 6 1
0 . 59
O.56
0 . 53
0 . 52
0.51
0. 49
0.48
0.46
0.43
0.43
O.42
0. 40
0 . 39
0 . 38
0.36

t/t '

6. 29E+O1
6. 12E+-01
5. 96E+G l
5.81E4-01
5. 66E+01
5.52E+01
5.39E+O1
5.26E-I-01
5. 14E-I-01
5. 03E-KU
4 . 92E-I-01
4.&2E+01
4. 72E+O1
4.62E+01
4. 53E+01
4.44E+01
3. 72'E-i-Ol.
3. 20E+-01
2. 81E+01
2.51E+01
2. 27E+O1
2. 08 EH- 01
1.91E+0!
1 . 77EH-01
1.65E+01
1.55EH-01
1 . 46E+03
1 . 38E+O1
1.31E+01
1.24E+O1
1. 19E+01
1. 14E+01
1 . 09E+03
1 . 05E+01



PROJECT NAMEE FRENCH, L.TD.
PROJECT NUMBER: 275-14
TEST NAMEE RE1 3-4 RUM 412
TEST DATE? 8/21/86
TEST TYPE: RECOVERY
WELL NUMBER: RE I 3-4 (INPUT 1)
WELL. MATERIAL: PVC
RADIUS: 0. 166 FEET
STARTING WATER LEVEL: 81.690 FEET
PUMPING TIME: 4349.7 MIN
STOPPING WATER LEVEL: 122.680 FEET

ELAPSED
TIME
(MIN)

480.
500 .
520,
540.
56O.
580.
600.
620.
640.
660,,
68O.
7OO.
720,,
740.
760.

220
220
2 2O
220
200
200
200
2O 0
200
200
220
22O
220
220
170

WATER
LEVEL
(FEE

82.
82.
82.
82.
82.
81.
81.
81 .
81 .
91 „
81,
81 „
8 1 .
81 „
81 .

"i >

04
04
02
01
Ol
99
99
98
97
97

95
95
95
94
92

HEAD
RECOVERY
(FEET)

40.
40.
40.
40.
40.
40.
40.
40.
40.,
40.
40.
40,
40,
40.
40.

64
64
66
67
67
69
69
70
71
71
73
73
73
74
76

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

t/r2 RESIDUAL
DRAWDOWN

.21 EH- 03

. 26E-S-01

.31E+01

.36E-4-0.1.

.41E-I-01

.46E-KH
.. 51E+01
.56E+01
.61EH-01
.66E-KH
.71E+01
,76E>01
.82EH-01
.87EH-01
. 92E-S--01

(FEET

0.
0.
0 .,
0.
o.
0 .
0.
0.
0.
0.
o..
o .
0.
0.
o.

)

35
-? tr

~r "r

32
•̂12
30
30
29
2 &
23
26
26
26
25
ii*I • '*•

t/t '

i.
9.
9.
9.
8.
8.
8,
8,
7.

/ ̂

7 .
7.

7.
6.
6,,

01E+01
70E-K>0
36EH-OO
05E+00
76E+OO
50E+00
25E+OO
OlE-i-00
"9E+OO
59E+OO
39E+OO
21E+OO
04E'-K>0
8OE+QO
72E+00



RE1 R LI ! DRAWDOWN - OEBERVATIOM WELL. RE1 11

PROJECT NAME ; FRENCH LTD.
PROJECT NUMBER s 275- 14
TEST NAME s RE I 3-4 RUN 4* 2
TEST TYPE : DRAWDOWN
WELL NUMBER : RE I 1 1 INPUT 2
RAD I UEi: 446 .391 FEET
START DATE : 21-Aug-86
START TIME : 16:30
WATER START LEVEL: 79.28 FEET

T 1 ME

t /•• ••
16:
16:
16s
3 f . •
16:
16:
16:
16:
16s
16:
36:
16:
1 C> !!

1 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16s

»,,.,

30

30
3O
~:;r>
30
30
30
30
3O
30
30
3 1
31
31
. ji ̂
3 'ji
3 1:!
~'\ '.''
_.,. _,.

..... _,,

34
34
34
35
"̂ î

35
36
36
36
37
37
37
38
38
38
39
39
•-!:• y
40

E . T .
< M 1 N )

o

O.
0.
0.
0.
0 .
0.
0.
0.
0 .
0.
0.
1 .
1 .
1 .
2.
2 .
2.
•i'« .
• '^ n
•i'1 1.
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9.
9.
10.

Oof)
084
1 67
251
334
417
50 1
584
667
753
834
917
OO 1
391
724
O58
39 1
724
O53
393.
724
058
391
724
058
391
724
058
391
724
053
391
724
O58
391
724
058
391
724
058

LEVEL

79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.

28
28
''."' Q

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
2B
28
28
28
28
28
28
28
28

Delta

O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
o.
0.
o.
0.
o.
0.
0.
o.
0.
0.
o.
o.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.

H

00
oo
oo
00
00
oo
oo
oo .
oo
oo
00
00
00
00
00
oo
00
oo
00
00
oo
oo
00
00
oo
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

t

0.

5.
8.
1 .
1.
1.

, J^I m

2.
.£.' •

2.
3 .
3 .
4.
6.
7.
8.
9.
1.
1.
1.
1.
1.
1.
1.
1.
1.
2.
2.,
2.
2.,
2,.
2,.
2,.
2.
3..
3 .
3..
3 .
3 .

/r2

OOE-i-00
93E-1O
82E--1O
75E-10
1 6E-O9
45E-09
75E-09
04E--09
32E-09
62E-09
91E-09
2OE-09
49E-09
85E-09
01E-O9
17E-09
33E-09
49E-09
O7E-O8
18E-OS
30E-OS
4 IE-OB
53E-03
65E-OS
76E-O3
SSE-OB
99E-03
1 1 E-OB
23E-08
34E-OB
46E-08
58E-08
69E-OB
B IE-OS
92E-08
04E-O8
16E-08
27E-08
39E-O8
51E-08



RE I 3-4 DRAWDOWN OBSERVATION WELL = RE I i

3.6:
16:
16:
.1. 6 :
16t
16:
16:
16:
16:
17:
17:
17:
17:
17:
17:
17:
17:
1 7 :
1 7 :
3. 7 :
17:
1 7 :
17:
1 7 s
17?
17:
17:
1 7 :
1 7 :
1 7 :
17s
17:
17s
1 7 :
17:
1 7 :
17:
1 7 :
17:
18:
IB:
18:
18:
18:
18:
18:
18:
19:
19:
2O :
20:
20:
21:
21:
21 :
22:

42
44
46
48
50
52
54
56
58
00
O2
O4
O6
OS
10
12
1.4
16
18
20
/"J I"',

24
26
28
30
"-T -"/

34
36
38
40
42
44
46
48
50
52 •
54
56
58
00
O2
04
06
oa
10
30
50
10
30
10
30
50
10
30
50
10

12.
14.
16.
18.
2O.
22.
24.
26.
28.
30 .
.J>'jl'. .

34 .
36.
38.
40.
42.
44.
46.
48.
50.
52.
54.
56.
58.
60 .
62.
64 .
66.
68,
70.
72..
74.
76.
78.
8O.
82.
84.
86.
88.
90.
92.
94.
96.
98.
100.
120.
14O.
160.
1 80 .
220.
240.
260 .
280.
300.
320,
340.

1 53
153
423
762
3.93 -
193
193
193
193
193
193
3.58
158
158
158
3.58
158
3.58
158
158
158
158
158
158
158
247
335
3.35
135
135
135
1 35
1 35
135
782
182
070
O7O
O70
070
070
O70
O70
115
120
280
220
220
220
500
270
330
330
230
28O
320

79..
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79 _
79 .
79.
79 .
79.
79.
79.
79.
79.
79.
79.
""f '.'.~i

79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.

28
28
28
•28
28
28
26
23
28
28
28
29
28
28
28
28
ĵ ! o
28
29
29
29
29
29
29
29
29
29
31
33
-.-' 0.

3 3.
31
31
31
31
3 '"••'

32
_.. ...-,

32
34
34
34
34
35
35
37
37
38
41
45
48
50
51
53
56
56

0 .
0 ,,
0.
o .
o.
0.
0.
0.
o.
o.
0.
-o.
o.
0.
0.
0.
0.
0 .
o.
-0.
-o.
— 0 .
— o ,
--0.
- 0 .
-0 .
— 0 ,
-0 .
— 0 „
--0.
— o .
— 0.
— 0 .
--0 .
-0.
-0 .
-0 .
-o.
-o.
-0.
-o.
-o.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
— o .
-0.
— 0 .
-0.
-0 .
— o .
--0 .

00
oo
00
00
oo
00 .
02
oo
oo
00
00
01
00
00
00
00
oo
00
0 3.
01
01
01
03
01
0 1
0 1
01
03
03
O3
O3
03
03
03
03
04
04
O4
04
06
O6
O6
06
07
07
09
O9
10
13
17
20
22
T-'"̂

25
28
28

4 .
4.
t;:-

6.
7.
7.
8.
9.
9.
1.
1.
1.
1.
1.
1 .
1.,
1..
1.,
1 ..
1,.
1.
1 .
1 .
2 .
j.c .
2 »
J.-L' .

2.
2.
2 .
JL. u

2.
J-. H

sL •

2.
2.
•""i
Jl. m

. ji m

-̂

-̂

3 .
~%
"%
"̂
"̂
4.
4.
er

6.
7.
B.
9.
9.
1 .
1 .
1.

24E--OB
93E-08
72E--08
54E-08
04E-O8
73E--08
43E-O8
13E-08
83E--08
05E-07
12E-07
19E-O7
26E-07
33E--07
40E-07
47E--O7
54E--07
61E--07
6BL—-07
75E-07
82E--07
39E-07
96E-07
03E--07
10E-07
3.7E-O7
24E--07
30E--07
37E--07
44E--07
51E-07
58E--07
65E-07
72E-O7
82E-07
86E-07
93E-O7
OOE-O7
O7E-O7
14E-07
21E-O7
23E-07
35E-07
42E-O7
49E-07
19E-07
B9E-07
5SE-07
28E-07
6SE--07
37E-07
07E-07
77E-07
05E-06
12E-06
19E--06



RE.T Run 2 DRAWDOWN OBSERVATION WELL. = RE.-.1

2 2
22
.-••;, ••;,-

23
JL. •._'"

00
oo
00
01
01
01
02
02
02
O3
03
O3
04
04
04
05
05
05
06
06
06
07
07
07
08
OS
08
.1 0
1 1
12
13
14
.1 5
16
17
18
19
20
21
22
23
00
01
02
0:3
O4
05
06
07
08
09

/% o
50
10
30
50
10
3O
50
1 0
30
5O
1O
30
5O
10
30
50
:!. 0
30
50
1O
30
50
10
30.
50
10
30
50
10
30
5O
.1. 0
10
1O
1 0
10
.1. O
10
10
10
10
10
10
10
10
10
10
10
1 0
10
10
10
1 0
10
10

360.
3 BO,.
400.
420.
440,,
460.
480.
5OO .
520.
540.
56 O
58O.
600.
620.
640.
66O..
680.
7OO.
720,
740,,
760.
7 BO..
800.
820.
84O.
860.
880 .
900.
920.
94O.
960.
980 .

1 06O .
3 1 20 .
1 1 SO .
1240.
130O.
1360.
1420.
148O.
1540.
1 600 .
1660.
1720.
1730.
1840.
1900.
1960.
2020.
208O.
2140.
2200.
2260.
2320.
2380.
2440.

300
270
270
270
270
270
270
270
270
220
T.'1 '~:;o

230
230
23O
230
230
230
1 BO
320
2 BO
280
2tX>
32O
32 O
320
320
320
320
320
32O .
3 ',••' '"'
320
500
20O
200
200
200
20O
2OO
200
1 OO
30O
300
300
2OO
200
2OO
300
300
200
200
200
200
200
3OO
200

79.
79.
79.
79.
79.
79.
79 .
79.
79 .
79.
79.
79.
79.
79.
79.
79,
79.
79.
79.
79.,
79.
79.
79 .
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79,.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.

tl- "/

58
59
60
60
6O
61
61
63
63
64
64
64
66
66
66
67
67
67
69
69
69
70
70
70
70
72
72
7 2
73
7 3
74
76
77
77
77
79
BO
80
80
80
79
79
80
82
BO
82
82
32
82
83
63
83
83
83
83

— 0 .
-O.
— 0 .
— o.
-0.
— o.
--0.
-o.
-0.
-0.
-0.
— 0.
-0.
-0.
-0 .
-0 .
••-o .
-o.
-0.
—0.
— o .
- 0 .
-o.
-0.
-0 .
— o.
— o .
— o.
-0 .
— 0.
-0.
- 0 .
— o .
-o.
— o.
-0.
-o.
-0 .
-o.
-0.
-0.
-0.
-o.
-0.
-0.
-o.
-0.
-0.
-0 .
-o.
-0 .
-0.
-0.
-0.
— o.
-0.

29
3 0
30
••;. .— •,

32
32
o 3
_,. _.,.

35
35
36
36
36
38
38
38
39
39
39
41
41
41
42
42
42
42
44
44
44
45
45
46
48
49
49
49
51
52
52
52
52
51
51
52
54
52
54
54
54
54
55
55
55
55
55
55

1.
1 .
1.
1 .
1.
1.
1.
1.
1.
1.
1 .
2.
f-)

2.
2.
2.
2 H

2.
2.
*"."'

1̂ ! .
--;i

.2 .•
2.,
V

~:;

3 .
3. „

3 .
•-> •
;T,

. ji „

. j. „

3 .
4.
4.,
4.
4.

• 4.
5.
5.
5.
5.
6.
6.
6.
6.
6.
7.
7.
7.
7.
7.
8.
a.
8.

26E--06
33E--06
39E-06
46E--06
53E-06
60E-06
67E-06
74E-06
81E-06
88E-06
95E-06
O2E-06
09E-06
16E-06
23E-06
30E--06
37E-06
44E-06
51E-O6
58E-O6
65E--06
72E-O6
79E-O6
86E-06
93E-06
OOE-06
07E--06
14E--O6
21E-06
28E--06
35E--06
42E-O6
7OE-06
90E- 06
11E-06
32E-O6
53E-06
74E-06
95E-O6
16E-O6
37E-06
58E-06
79E-O6
OOE--06
20E-06
41E-06
62E-06
83E-06
04E-06
25E-O6
46E-06
67E-06
88E-06
09E-06
30E-06
50E-O6



RE I Run DRAWDOWN OBSERVATION WELL = RE I .11 Psqe? 4

10
1 1
12
13
14
15
16
17
18
19
20
21
22
2 3
00
0 1
02
03
O4
O5
O6
O7
08
O9
1O
11
12
13
14
15
16
16

10
1 0
JO
10
1O
1O
10
1O
10
10
JO
1O
1O
10
10
:i. 0
1 0
1 0
10
1 o
1 0
J. 0
1 0
10
J. O
1 0
1 0
1 0
.1 0
10
10
59

2500.
2560.,
2620.
2680.
2740.
28OO .
2860.
292O.
2980.
3040.
31 OO.
3160.
3220.
328O.
3340.
3400.
3460.
3520 .
3580,,
3640.
3700,,
3760.
382O.
3880.
394O.
4OOO.
4060.
4120.
4180.
4240.
4300.
4349.

300
300
300
300
200
200
300
200
2OO
200
2O 0
200
200
200
2OO
200
20O
20O
2OO
2O 0
20 O
400
20O
200
2OO
2OO
30O
2O 0
2OO
300
200
700

79.
79.
79.
79 .
79.
79 .
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79 .
79 .
79.
79.
79 .
79 .
79.
79.
79.
79.
79.
79.
79 .
79.
79 .
79.
79 .

85
85
85
83
83
83
82
82
80
80
80
80
82
82
83
83
83
85
85
85
85
85
86
86
88
89
90
90
92
92
92
95

— 0
— f ")

-0
-0
-o
-0
-0
-o
-0
-0
-0
— 0
-0
-0
— o
— 0
-0
-0
—0
-o
— 0
••-O
-0
-0
_ Q

— o
— 0
— o
-0
— 0
-0
-o

u

,

,

,

f

m

m

.

.

„

•

.

.

„

.

u

„

„

„

.

.

.

„

.

.

„

B

„

m

„

„

B

57
b /
57
55
55
55
54
54
er f̂ >

52
52
52
54
54
55
55
55
57
57
57
57
57
58
58
6O
61
62
62
64
64
64
67

8
8
9
9
9
9
9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.

.

.
„
.
.
.
.
.
.
.
.
.
.
.
.
„
.
.
.
.
.
.
.
.
u

.

.

.

.

.

.

71E--06
92E-06
13E-O6
34E--06
55E--O6
76E-06
97E-06
02E-O5
O4E--O5
O6E-05
OSE-05
10E-05
12E-05
14E-O5
16E--05
18E--05
21E-05
23E--05
25E--05
27E-05
29E-05
3 IE-OS
33E—O5
35E-05
37E-O5
39E--O5
42E-05
44E-O5
46E-05
48E-05
50E-O5
52E-05



PROJECT NAHEs
PROJECT NUMBER-
TEST NAMEs
TEST DATE:
TEST TYPE:
WELL NUMBER:
WELL. MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME

< M I N >

0.
0.
0.
0.
0.
0 .
G.
O.
0.
G.
G .
1.
1 .
1.
2.
2 .
2.
3 .
3.
3 .
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
B.
8.

O84
167
251
334
417
50 1
5B4
667
751
S34
9 1 7
GG 1
3B9
723
056
389
723
O56
389
723
O56
389
723
G56
389
723
056
389
723
056
389
723
056
389

FRENCH, LTD,
: 275-14

RE I 3-4 RUN #2
8/21/86
RECOVERY
RE I 11 (INPUT 2)
PVC

446.391 FEET
LEVEL: 79.280 FEET

4349.7 MIN
LEVEL: 79.950 FEET

WATER
LEVEL
(FEET)

79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79 .
79,
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79 .

95
95
95
95
95
95
95
95
93
93
95
93
93
95
95
95
95
95
95
95
95
95
95
95
95
93
93
93
93
95
93
95
95
95

HEAD
RECOVERY
(FEET)

0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
G.
0.
G.
0.
0.
G.
G.
G.
0.
G.
G.
G.
0.
0.
G.
0.
G.
G.
0 .
0.

t/r2 RESIDUAL
DRAWDOWN

t/t. '

(FEET)

GG
GG
GG
GG
00
00
00
00
02
02
00
02
02
00
00
GO
GG
GO
GG
GG
GG
GO
00
00
00
02
02
02
02
GG
02
GO
00
GG

2.
5.
8.
1.
1.
1.
2.
2.
2.
2.
O •

3.
4.
6.
/ .

8.
9.
1.
1 ,
1.
1.
1.
1.
1.
1.
1.
2.
2.
2.
2.
2.
2.
2.
2.

93E-10
82E--10
75E-10
16E-09
45E--09
75E-09
04E-09
32E--09
62E-09
91E--09
20E-09
49E-09
B4E-09
OOE--09
17E-09
33E-09
49E-09
07E-03
18E-OB
30E-OS
4 IE-OS
53E-O8
65E-08
76E-03
88E-G8 '
99E-G8
1 IE-OS
23E-OS
34E-08
46E-G8
58E-G8
69E-08
81E-GB
92E-08

0.
G .
0.
O .
G .
O.
O.
O.
0.
0.
0 .
o.
0.
0.
o.
0.
0 .
0.
0.
G.
0 .
o.
0.
0.
0.
0.
o.
G.
0.
0.
G.
G.
0.
O.

67
67
67
67
67
67
67
67
65
65
67
65
65
67
67
67
67
67
67
67
67
67
67
67
67
65
65
65
65
67
65
67
67
67

5.
2 .
1.
i .
1.
a.
7.

- 6.
5.
5.
4.
4.
~'\

JL! •

2.
1 .
i .
1.
1.
1.
1,
9.
9.
8.
8.
7.
7.
6.
6.
6.
5.
5.
5.
5.

18E+04
60E+04
73E+O4
30E+O4
04E+G4
68E+03
•45E+G3
52E-K>3
79E+03
22E+03
74E.+O3
35E+O3
13E+03
53E+G3
12E+.O3
82E-K>3
60E+03
42E-I-03
28E.4O3
17E-I-03
07E+O3
92E+02
22E+02
61E+02
OBE-t-02
61E+-02
19E+02
82E+02
4 BE +O2
17E+02
9OE+G2
64E-MJ2
41E+O2
20E-K>2



PROJECT NAME:
PROJECT NUMBER:
TEST NAMEs
TEST DATE:
TEST TYPE:
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME
( M I N )

8.723
9 . 056
9.389
9.723

1 0 . 056
12. 165
14.495
16. 165
18. 165
20. 203
22. 203
24.225
26. 225
28.225
30.225
32.225
34. 225
36. 225
38. 225
40.225
42.225
44.225
/L A l~''~> C:*f O . jL jL ̂J

48.225
50.225
52.225
54 . 225
56. 225
58.225
60.225
62.225
64.225
66.225
68.225

FRENCH, LTD.
275-14
REI 3-4 RUN
8/21 /36
RECOVERY

#2

REI 11 (INPUT 2)

LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

79.95
79 . 95
79. 93
79.95
79. 93
79.95
79. 95
79 „ 93
79.95
79.93
79. 93
79.93
79.93
79.93
79.93
79 . 93
79.93
79.93
79.93
79 „ 93
79.93
79. 93
79.93
79.93
79.93
79.92
79.93
79.92
79.92
79.92
79.92
79.92
79.92
79 . 90

PVC
446.391
79. 280
4349.7
79.950

HEAD
RECOVERY
(FEET)

0 . GO
0 . GO
G. 02
0 . OO
0 . 02
0. 00
G . OO
0. 02
0 . 00
0. 02
0 . 02
0. 02
0. 02
0. O2
0 . 02
0 . 0 2
0. O2
0. O2
0. 02
0 . 02
O.O2
0. 02
G . 02
0.02
G.G2
0. 03
G . 02
0.03
G. 03
0.03
0.03
0. 03
0. 03
0.05

FEET
FEET
MIN
FEET

t/r2

3.G4E-G8
3. 16E-OS
3. 27E-OB
3.39E-OS
3. 50E-08
4.24E-G8
5.05E-08
5.63E-G8
6. 33E--08
7.04E-08
7. 74E-GB
8.44E-08
9. 14E-08
9.84E-G8
1 . 05E-07
1. 12E-O7
1. 19E-O7
1.26E--07
1 . 33E-07
1.40E-07
1.47E-07
1 . 54E-07
1.61E-07
1 . 68E-07
1 . 75E-07
1 . 82E-07
1 . 89E-07
1 . 96E-07
2.03E-07
2. 10E-07
2. 17E-07
2.24E-07
2.31E-07
-2.38E-07

RESIDUAL
DRAWDOWN
(FEET)

0.67
0 . 67
O.65
0. 67
0 . 65
0.67
0.67
0.65
0.67
0 . 65 '
0.65
0.65
0 . 65
0 . 65
G . 65
0. 65
0 . 65
0. 65
0. 65
0.65
0.65
O. 65
0.65
O.65
0 . 65
0.64
0 . 65
O.64
O.64
G . 64
G.64
0.64
O.64
0.62

t/t '

5. OOE+02
4.81E-1-02
4.64E+02
4. 48E-K>2
4.34E+O2
3.59E-I-02
3.G1E+G2
2. 70E-t-02
2. 40E+02
2. 16E+O2
1 . 97E+G2
l.SlE-f-02
1 . 67E+02
1 . 55E+02
1 . 45E+02
1 . 36E-02
1 . 28E+O2
1.21E-I-02
1 . 15E+02
1 . 09E>02
1 . O4E+O2
9.94E-KU
9.51E+01
9. 12E+01
8.76E+01
8. 43E+O1
8. 12E+O1
7.84E+01
7.57E+01
7.32E+01
7.G9E+01
6.87E-KH
6.67E+G1
6. 4OE-KU



RE I 3-4 Run DRAWDOWN - OBSERVATION WELL =.REI 7 F'sqe 1

PROJECT NAME
PROJECT NUMB
TEST NAME :
TEST TYPE :
WELL NUMBER
RAD I US :
START DATE :
START TIME :
WATER START

TIME

16:30
16: 30
1 6 : 30
16:3O
1 6 : 30
16: 30
1 6 : 3O
16: 3O
16:30
1 6 : 3O
1 6 : 3O
16:30
16:31
16:31
16:31
16:32
16:32
16:32
16:33
16:33
16:33
16:34
16:34
1 6 : 34
16:35
16:35
16:35
16:36
16:36
16:36
16:37
16:37
16:37
16:38
1 6 : 38
16:38
1 6 : 39
16:39
16:39
16:40

:
ER :

m

LEVEL:

E . T .
( M I N )

0 . OOO
O.O84
O. 167
0.251
0. 334
0., 417
0 . SO 1
O.584
0.667
0. 751
O.834
0,917
1.001
1.391
1 .724
2. 058
2.391
2.724
3.058
3.391
3.724
4 . 058
4 . 39 1
4.724
5 . O58
5.391
5.724
6.058
6.391
6.724
7 . 058
7.391
7.724
8.058
8.391
8.724
9 . 058
9.391
9.724
10.058

FRENCH LT
275-14
RE I 3-4
DRAWDOWN

RE I 7
682,670

21-Auq-86
16:30
81. 17

LEVEL

81 . 17
8 1 . -1 7
81.17
81. 17
81.17
81.17
81.17
81.17
81. 17
81. 17
81.1 7
81.17
81.17
81.17
81.1 7
81,17
81.17
81.17
81 . 17
81.17
81. 17
81 . 17
81 . 17
81 . 17
81. 17
81. 17
81. 17
81 . 17
81. 18
81. 17
81. 17
81 . 1 7
81. 17
81. 17
81. 16
81. 16
Si. 16
8X.17
81. 18
81. 17

D.

RUN tt "2

INPUT 3
FEET

FEET

Delta H

s 0 . OO
^ -A
: 0 . 00

i ' 0 . 00
\ 0 . OO

0.00
] 0 . OO
i o.oo

o . oo i
i 0.00 j,V

0. 00 [
o.oo /,
0 . 00 !
0 . 00
O.OOf
o.oov
0.09
o.oo
0. OO
0.00
0. 00
0.00
o/oo
O.OO •'
o.oo /
0.00 '
O . OO
0 . 00
0 . OO
-0.01
o.oo
0.00
0. OO
0.00
0.00
0 . 0 1
0 .01
0 . 0 1
0 . OO
-0 . 0 1
0.00

1

!t/r21

/'-OOF +00
l.i25E-10
2.49E-1O
3.74E-1O
4.98E-10
6. 2 IE- 10
7.47E-1O
8.70E-1O
9.94E-10
1. 12E-09
1.24E-09
1 . 37E-09
1 . 49E-O9
2.O7E-09
2. 57 E -09
3. 07E-09
3.56E-09
4.06E-09
4.56E-09
5.05E-09
5.55E-09
6.05E-09
'6.54E-09
7.O4E-O9
7.54E-09
B.03E-09
8.53E-O9
9. 03E-09
9.52E-09
1 . OOE-OB
1 . O5E-08
1. 10E-OB
1. 15E-08
1 . 20E-08
1 . 25E-OS
1 , 3OE-08
1. 35E-08
1 . 40E-08
1 . 45E-08
1 . 5OE-08



PROJECT NAME:
PROJECT NUMBERi
TEST NAME:
TEST DATE;
TEST TYPE;:
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME
( M I N )

. 70.225
72.225
74.225
76.225
78.225
SO. 225
8.—, /-, /-, c=-

JT- « Jl. j.'.. tJ

84.225
86.225
83.225
90.. 225
92.225
94.225
96.225
98.225
100. 230
1. 2O. 230
140. 230
160.230
180.220
200. 220
f~>l~:>t'\ "7<r'.'f"i
J-J-*-J . jL.£̂ U

240. 220
260.220
28O. 120
300. 120
320. 120
340. 200
360.220
38O.220
400. 22O
420.220
440. 220
46O. 220

FRENCH, LTD,
275-14'
RE I 3-4 RUM
8/21/86
RECOVERY

+f2

RE I 11 (INPUT 2)

LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

79.90
79.90
79. 90
79.90
79.89
79.S9
79. 89
79 . 89
79.89
79.89
79. 88
79.88
79.88
79.88
79.88
79.88
79.85
79.82
79.79
79.77
79.74
79.73
79.72
79.70
79.69
79.67
79.66
79.64
•79.63
79.61
79.60
79.58
79. 58
79.57

PVC
446.391
79.280
4349.7
79.95O

HEAD
RECOVERY
(FEET)

0 . 05
0 . OS
0 . 05
0. O5
0 . 06
0 . 06
0. 06
0. 06
0.06
0 „ 06
0. 07
0 . 07
0. 07
0.07
0.07
0. 07
O. 10
0.13
O. 16
0 . 1 8
O.21
0.22
O. 23
0.25
0.26
0.28
0 . 29
0.31
0 . 32

• 0.34
0.35
0 . 37
0. 37
0.38

FEET
FEET
MIN
FEET

t/r2

2.45E-07
2.52E--07
2. 59E-07
2.66E-O7
2.73E-07
2.80E--07
2.87E-07
2.94E-07
3.00E-07
3.07E-07
3. 14E-07
3. 2 IE- 07
3.28E-07
3.35E-07
3.42E-07
3.49E-07
4. 59E-07
4.89E-O7
5.58E-O7
6.28E-O7
6.98E-07
7.67E-O7
B.37E-07
9.07E-07
9.76E-07
1 . 05E-06
1. 12E-06
1. 19E-06
1 . 26E-06
1 . 33E-06
1 . 39E-06
1 . 46E-06
1 . 53E-06
1 . 60E--06

RESIDUAL
DRAWDOWN
(FEET)

0.62
0. 62
0. 62
0. 62
0.61
0.61
0 . 6 1
O.61
0.61
0 . 6 i
0. 60
0 . 6O
0 . 6O
0 . 6O
O. 60
0 . 60
0.57
O.54
O.51
O.49
0.46
O.45
0.44
0.42
0 . 4 1
0 . 39
0 . 38
0. 36
0.35
0. 33
0 . 32
0.30
O. 30
O.'29

t./t '

6.29E+01
6. 12E+01
5, 96E+03
5.81E+01
5. 66E +O j
5. 52E+01
5.39E+01
5.26E-I-01
5. 14E+O1
5. 03E-I-01
4. 92E+01
4.82E-Kil
4.72E+01
4.62E+01
4.53E-K>i
4.44E+01
3.72E+01
3. 20E+01
2.81E+01
2.51E+01
2.' 27 E +01
2.08E+01
1.91E+01
1.77E+01
1.65E+01
1.55E+01
1.46E+01
1.38E+01
1.31E+01
1.24E+01
1. 19E+01
1 . 14E+01
1.09E+01
1 . 05E+01



PROJECT NAME;
PROJECT NUMBER
TEST NAMEs
TEST DATEs
TEST TYPE;
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME
(MIN)

480.
5OO
520.
54O.
560.
580.
£>OO .
620.
640.
660.
68O .
700.
720.
740.
76O.
780.
80O.
820.
B4O.
860.
880 .
9OO.
920.
94O.
954.

220
^vf)

220
220
200
200
2UO
200
200
200
22O
220
220
220
i 70
O80
080
080
080
070
17O
17O
170
1 30
580

FRE
: 275

RE I
3/2
REC
RE I
PVC

LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

79 .
79,
79.
79.
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79 .
79.
79.
79.
79.
79.
79.
79.
79.
79.

56
56
54
54
53
c.- ™!'

5i
cr •;

51
50
5O
48
48
47
47
45
45
45
45
45 '
44
44
44
45
44

NCH, LTD,
- 1 4
3-4 RUN #2
1/86
OVERY
11 (INPUT 2)

446.391 FEET
79.280 FEET
4349.7 MIN
79.950 FEET-

HEAD
RECOVERY
(FEET)

0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.

tXr2 RESIDUAL
DRAWDOWN

t./t '

.(FEET)

39
39
41
41
42
42
44
44
44
45
45
47
47
48
48
50
50
50
50
50
51
51
51
50
51

1.
l'.
1.
1 .
1.
*~ «

ll. .

'/ .

'""t

Ji! •

2 ,.
'"i
JL. D

2.
2.
H' *

2.
2.
2.
2.
3 .
3- .
3 .

3 .
•-' •
3.

67E-06
74E-06
81E-06
BSE -06
95E-06
02E-06
09E-06
16E-06
23E-06
30E--06
37E-O6
44E-06
51E-06
58E-06
65E-06
72E-06
79E-06
86E--06
93E-O6
OOE-06
07E-O6
14E-06
21E-06
28E-06
33E-O6

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
o.
o.
o.

28
28
26
26
25
25
23
23
23
*~i •".
jL.j~

2'"'
20
20
19
19
17
17
17
17
17
16
16
16
17
16

I .

9.
9.
9.
8.
8.
8.
8.
7 .
7.
7.
7.
7.
6.
6.
6.
6.
6.
6.
6.
5.
5.
5.
5.
5.

01E-'-01
70S -i-OO
36E+00
05E+OO
76E+OO
5OE~!-00
25E+OO
01E+OO
79E +00
59E+00
39E+OO
21E+00
04E+00
88E+00
72E+00
58E+00
44E+00
30E+00
18E+OO
06E+00
94E-K>0
83E+OO
73E+OO
63E+OO
56E+OO



RE I 3-4 Run DRAWDOWN - OBSERVATION WELL = RE 1

PROJECT NAME : FRENCH LTD.
PROJECT NUMBER : 275-14
TEST NAME : RE I 3-4 RUN # 2
TEST TYPE : DRAWDOWN
WELL NUMBER : RE I 7 INPUT 3
RADIUS: 682.670 FEET
START DATE : 21-Aug-86
START TIME : 16:30
WATER START LEVEL: 81.17 FEET

T I ME

16:
16;
16:
16:
16:
16s
16:
16:
.1. 6 :
16s
16:
16s
1 6 :
1 6 ;
16s
1 6 :
16:
16s
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16s
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

30
30
30
30
30
30
30
30
30
3O
30
3O
31
31
3:1.
32
32
32
3 3
33
3 3
34
34
34
35
35
35
36
36
36
37
37
37
38
38
38
39
39
39
40

E.T.
(MIN)

O
O.
0.
0.
0.
0 „
O.
O.
O.
O.
0.
O.
1 .
1 .
1 .
'2
2.
j.i. .

•-' •

o >.
—Vo •

4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9.
9.
10.

ooo
084
j. 67
251
334
4 1 7
501
584
667
751
834
917
O01
391
724
058
391
724
O58
391
724
O58
391
724
058
391
724
058
391
724
OSS
391
724
058
391
724
058
391
724
058

LEVEL

81 .
81.
8 1 .
81.
81.
81.
81.
81.
81.
81.
81.
81 .
31.
81.
31.
81.
81.
81.
81 .
81 .
81.
81 .
81.
81.
81.
81.
81.
81 .
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.

17
1 7
17
17
17
17
17
17
17
17
1 7
17
17
17
.17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
17
17
17
17
17
16
16
16
17
18
17

Delta

O.
0.
0.
0.
O.
O.
O.
0.
0.
0.
0.
0.
O „
O.
0.
O.
O.
O .
0.
O.
0.
O.
O.
0.
O.
0.
O.
0.
-O.
O.
0.
0.
0.
O.
0.
O.
O.
O.
-0.
O.

H

00
oo
00
oo
00
oo
oo
oo
00
oo
oo
00
00
oo
00
oo
oo
oo
oo
oo
00
oo
oo
00
00
oo
oo
oo
01
oo
00
00
00
00
01
01
01
oo
01
00

t/r2

0.
1.
^1 .

3.
4.
6.
7.

. 8.
9.
1.
1.
1 .
1.
2 .
2.
3 .
3

4.
4.
5.
cr

6.
6.
7.
7.
8.
8.
9.
9.
1.
1.
1.
1.
1 .
1.
1.
1.
1.
1.
1 .

OOE-M_>U
25E-10
49E-10
74E--10
98E-10
21E-1O
47E-10
70E-10
94E-10
12E-O9
24E-09
37E-09
49E-09
07E-09
57E-09
O7E-O9
56E--09
06E-O9
56E-09
05E--09
55E-O9
O5E-O9
54E-O9
04E-09
54E-09
03E-09
53E-09
O3E-O9
52E-O9
OOE-08
05E-08
10E-08
15E-08
20E-08
25E-08
3OE-OS
35E-08
40E-O8
45E-08
50E-OS



RE1 Run DRAWDOWN OBSERVATION WELL = RE I Paae

16:
1 6 :
16:
16:
16s
16:
16:
16:
16:
17:
17:
1 7 :
17:
17:
1 7 :
3. 7 :
3 7 :
17:
17:
3. 7 ;
17:
I 7 :
1 7 :
17:
17:
17:
37:
3.7:
1 7 :
3, 7 :
3.7:
1 7 :
17s
17:
17:
17:
17:
17:
17:
18:
18:
18:
18:
IS:
18:
18:
18:
19:
19:
20:
20:
20:
21:
2 1 :
21:
22:

42
44
46
48
50
52
54
56
58
OO
O2
04
O6
08
10
12
34
16
18
2O
j;l ,,-•[

24
26
28
30
3 2
34
36
38
40
42
44
46
48
50
52
54
56
58
00
02
04
06
08
10
30
50
10
30
10
30
50
10
30
50
10

3 2.
14.
36..
18.
20.
22.
24.
26.
28.
30 .
-,_• r-.

34.
36.
38.
40.
42,.
44.
46.
48.
SO.
52.
54.
56..
58.
60 .
62.
64 .
66.
68..
70.
/ j:- ..

74.
76.
78.
80.
82..
84.
86.
88.
90 .
92.
94.

• 96.
98.

1 OO .
120.
140.
1 60 .
1 80 .
220.
24O.
260 .
280.
300.
32O.
340 .

1 53.
153
423
762
1 93
193
193
193
193
193
393
158
158
3.58
158
3.58
358
1 58
158
158
1 58
158
158
15S
158
247
135
135
1 35
135
135
135
135
135
782
182
O70
O70
070
O70
O7O
070
07O
115
12O
280
22O
220
220
500
270
330
330
230
280
320

81 .
81 .
83 .
81 .
81 .
81.
81.
81.
81.
31.
81.
81.
81.
81.
81.
81.
81.
81.
83 .
81 .
81.
31.
81 .
ai .
81 .
ai.
81.
31.
81 .
81.
83 .
8 1 .
81.
81.
81.
81 .
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
31.
81.
81.
81.
81.
81.
81.
81 .
31.

18
17
17
17
1 7
17
17
17
17
18
17
17
17
17
17
17
17
17
17
1 7
37
17
17
17
17
17
37
1 7
17
17
17
17
17
17
17
17
37
17
17
17
17
17
17
17
17
17
17
15
15
16
16
16
16
16
16
17

—0 «
0 .
0.
0.
0.
0.
o.
0.
0.
-0.
o.
0.
o.
o.
o.
o.
0 .
0.
o.
0 „
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
o .
o.
0.
o.
0.
o.
o.
0.
o.
o.
o.
o.
0.
0.
o.
0.
o.
0.
0.
o.
o.
0.
o.
o.

01
OO
00
OO
OO
00
00
00
00
01
00
00
00
OO
OO
OO.
OO
00
OO
OO
00
OO
00
00
OO
00
OO
00
OO
00
OO
OO
00
00
OO
OO
OO
OO
00
00
00
00
00
00
00
00
OO
02
02
01
01
01
01
01
01
00

1.
2.
..I'! •
r7'

3 .
3 .
3.
3 .
4.
4.
4.
5.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
a.
8.
9.
9.
9.
1 .
1.
1.
1 .
3 .
1.
1 .
1.
1.
1 .
1.
1.
1.
1 .
1.
1 .
1 .
1.
2.
2.
2.
--.'* .
~\
•.'j« .
4.
4.
4.
5 .

B IE-OB
1 IE -03
45E-08
80E--03
01E-08
31E-08
61E-08
90E-08
20E-08
50E-08
80E-OB
O9E-08
39E-08
69E-OS
98E-08
28E-OS
58E-08
8SE-08
3 8E-O8
47E-08
77E-O8
O7E-08
37E-08
67E--08
96E-O8
23E-O8
56E-O8
35E-08
02E-07
05E--07
O7E-07
10E-07
13E-07
16E-07
2OE-O7
22E--O7
25E-O7
28E--07
31E-07
34E-07
37E-07
40E-07
43E-07
46E-07
49E-O7
79E-07
09E-07
39E-07
69E-07
29E-O7
58E-07
S3E-07
18E-07
47E-07
77E-O7
07E-07



RE I 3-4 Run 2 DRAWDOWN OBSERVATION RE I 7

22
22
!*•_'! • ">
-cl O

.£."! -.'_"'

00
00
00
01
01
01
02
O2
02
O3
03
03
04
O4
04
05
05
05
O6
06
06
07
O7
O7
OS
OS
08
1O
11
12
13
14
15
16
17
18
19
20
21
22
23
OO
01
02
O3
04
05
06
07
OS
09

30
50
1 0
3O
50
10
30
5O
10
3O
50
10
30
50
10
30
50
10
30
50
1 0
30
50
1O
30
5O
1 0
30
50
10
30
50
10
10
:!. o
1 0
1 0
1C)
10
.1 0
1 0
1 0
10
10
10
10
10
1C)
10
10
1 0
10
10
10
10
10

360 .
380.
400.
420..
44O.
460.
480.
500.
520.
540.
560.
580.
600.
620.
640.
66O.
680..
700.
720.
740,.
760..
780.
800.
820,,
84O.
860.
880 .
9OO,
9 '";'O
94O..
960.
980.

1 060 .
1120.
1 1 80 .
124O,.
1300 .
1 36O.
1420.
1480.
1540.
3.600.
1 660 .
1720.
1 780 .
1840.
1 90O .
1960.
2O20 .
208O.
2140.
2200.
2260.
2320.
2380.
2440.

300
27 O
2 7 0
27 O
270
270
27O
270
27O
220
230
23O
230
23O
230
230
230
180
320
280
280
280
320
32O
320
32O
320
320
3 '"•'(")

320
320
32O
500
200
2OO
20 O
200
2OO
2OO
200
1 OO
300
300
300
200
2OO
200
300
300
200
200
200
2 'OC>
200
300
200

81
8i
81
81
SI
83.
81
81
81
81
81
83
81
81
81
81
81
81
81
81
81
8.1
81
81
81
81
81
8 1
81
81
81
81
81
81
81
81
81
83.
81
81
81
83
81
81
81
81
81
81
81
81
81
81
81
81
31
81

„ 17
, 17
. 17
. 1 7
. 17
. 1 7
. 17
. 18
. 18
. 18
. 18
. 38
. 19
. 19
. 19
. 19
. 19
. 19
. 1 9
. 19
., .19
. 1 9
.20
. 19
. 20
. 20
., 20
.20
. 20
.21
., 2 1
,. 2 3

v-, ,--,

a *:',>->

. 23
w j:."! •-'>

. 24

.24

.24

.24

.25

.25

.25

.26

.26

.27

.27

.28

.28

.29

.29

. 28

.28

.28

.27

.26

0 .
O .
0 n

0..

o.
0.
o.
-0.
-o.
-0.
-0.
— o .
-0.
-0.
— o .
— 0.
-0.
--O.
-0.
-0.
— 0 ..
— 0 .
-0.
-0.
— 0 .
--0.
-0 .
- 0 .
—0 .
-0.
-o .
-0.
-0.
— 0.
-0.
-0.
-0.
— o .
-o.
-0.
-0.
-0.
—0 .
-o.
-0.
-0.
-0.
-0.
-0.
-o.
-0.
-o.
-0.
-0.
— 0 .
-0.

00
00
00
OO
00
00
OO'
01
01
01
01
01
02
02
02
02
02
02
02
02
02
02
03
02
O3
03
03
03
03
04
04
04
05
06
06
06
07
O7
07
07
08
08
08
09
09
10
10
11
11
12
3.2
31
11
1 3.
10
09

5,,
c."

5 .
6.
6.
6.
7.
7.
7.
8.
8.
8.
8.
9.
9.
9 .
1.
i .
1 .
1.
1.
1 .
1 .
3.,,
1 .,
1 „
1.
1 „
1 ,,
1.
1.
1.
1.
1 .
1 .
1 .
1 .
2.
2 .
2 .
2.
2.
2.
2 .
.£. .

2.
2.
2.
3 .
3 •
3 .
3 .
~?t
3.
3

3.

37E-07
67E--07
96E--07
26E-07
56E--07
86E-O7
16E-O7
45E-07
75E--07
05E-07
35E-O7
65E-07
94E-07
24E-07
54E-O7
84E-07
01E--06
04E--06
07E-O6
10E-O6
13E-06
16E-06
19E-O6
22E-06
25E-06
28E-06
31E-06
34E--06
37E-06
40E-06
43E--O6
46E-06
58E-06
67E-06
76E-O6
85E-06
94E-O6
03E-O6
12E-06
21E-06
29E--06
38E-06
47E-06
56E-O6
65E-06
74E-06
83E-06
92E-06
01E-06
1OE-O6
19E-06
28E--06
37E-06
46E--O6
55E-06
64E-06



RE I 3-4 Run 2 DRAWDOWN - OBSERVATION WELL == RE I 7 Paqe 4

1 !.">

11

12
13
14
15
16
17
18
19
20
21
22
23
00
0 1
02
03
O4
05
O6
07
OS
09
10
11
12
13
14
15
1.6
16

3 0
10
10
1 0
1 0
10
10
10
10
10
10
10
10
10
10
1 0
10
10
10
10
10
10
1. 0
10
.1 0
1 0
10
10
10
10
10
59

2500,.
2560.
2620.
2680.
2740.
2800.
2860.
2920.
2980.
3O40.
3100.
3 1 60 .
3220.
3230.
334O.
3400.
34 6O.
3520.
3580..
3640.
370O.
3760.
3820.
3880 „
3940.
4000.
4060.
4-1 2n
4180.
4240.
43OU.
4349,,

300
300
300
300
20O
20O
3OO
200
2OO
200
200
200
2OO
2OO
2OO
2OO
2OO
2OO
2OO
200
200
40O
200
20O
200
200
30O
2("K")

20O
300
j:::uu
700

81
Si
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
EJl
Gl
81
81
81
81.
81
81
81
81
81.
81
81
81

. 26

. 26

. jilt'-i
• .ci' •..',
.23
• 1̂>1'>

• ĵ!C'-

.23

. 23

.23

.23

.24

.24

.24

.24

. 24

.24

.24

.24

.25

.25
/-;cr• £. \_/

.25

.25
i~, ti-

. j£- vJ

. 26

.26

. 26

. 27
„ 27
. 27
.27

— O .
-o.
-0 .
~~ o .
--0.
—0 .
-o.
— 0.
-o.
— o.
-0.
-0.
-O.
-0.
— 0.

|'~X

-0.
-o .
-o.
-0.
-0.
— 0 .
-0.
-0.
-0.
-0.
*~" (")

— 0 „
-o.
— -i~)

--O.
-o .

09
09
O8
06
06
06
06 '
06
06
O6
06
07
07
07
O7
O7
07
O7
07
OS
08
OS
08
08
O8
O9
09
09
1O
10
1O
10

•-'' B

•I*1 H

•-' B

•I'1 •

4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
5.
5.
5.
f"
,_j „

5.
c:j

5 .
5.
5.
5.
5,.
6.
6 .
6,
6.
6.
6.

73E-O6
82E-O6
90E-06
99E-06
08E-06
17E-06
26E-O6
35E-06
44E-O6
53E-06
62E-O6
71E-O6
80E-O6
89E-06
98E-06
O7E--06
1.6E--06
25E-06
33E-O6
42E-06
51E-06
60E-06
69E-O6
73E-0&
87E-06
96E-06
05E ~O6
14E-O6
23E-06
32E-06
4 IE- 06
48E-06



PROJECT NAME;: FRENCH, LTD.
PROJECT NUMBER: 275-14
TEST NAME: RE I 3-4 RUN #2
TEST DATE: 8/21/86
TEST TYPE: RECOVERY
WELL NUMBER: RE I 7 (INPUT 3)
WELL MATERIAL: PVC
RADIUS: 682.670 FEET-
STARTING WATER LEVEL: 81.17O FEET
PUMPING TIME: 4349.7 MIN
STOPPING WATER LEVEL: 81.. 27O FEET

ELAPSED
TIME
( M I N )

0.
0.
0.
O.
0.
0 .
0.
0.
0.
0.
0.
1 .
1 ,
1.
2.
2.
2! .
3 .
3
3 .
4.
4.
4.
5 .
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.

084
167
253
334
4 1 7
50 1
584
667
751
834
9 1 7
00 1
389
723
056
389
723
056
389
723
056
389
723
056
389
723
056
389
723
056
389
723
056
389

WATER
LEVEL
(FEET)

81
81
83
81
81
81
83,
81
83.
81
8.1
81
S3
81
81
81
81
81
83.
81
81
81
81
81
83.
81
81
81
81
81
81
81
81
81

.. 28

. 27
**"."• ""/

.27

. 27

.28

. 28

.28

. 27
,. 27
u 27
. 27
.27

'".'•' ....,

. 27

. 27

.27

. 27

.27

. 27

.28

.27

.27

.27

. 27

.27

.27

.27

.27

.27

.27

.27

. 27

.27

HEAD
RECOVERY
(FEET)

-0.
0 .
0.
0.
0.
-0.
— 0 .
—0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0 .
-o.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.

01
00
oo
oo
00
01
01
01
oo
oo
oo
00
00
oo
00
00
00
oo
00
oo
O 3.
oo
00
oo
00
00
00
00
oo
00
00
00
00
00

t/r2 RESIDUAL
DRAWDOWN
(FEET)

1.
2.
""'I

4.
6.
7.
8.
9.
3 .
1.
1.
1.
JL. .

2 ..
3 .
3 .
4.
4.
5.
5.
6.
6.
7.
7.
8.
8.
9.
9.
1.
1.
1.
1.
1.
1.

25E-10
49E-10
74E-10
98E-1O
21E-1O
47E-10
70E-1O
94E-10
12E-09
24E-09
37E-09
49E-09
07E-09
57E--09
06E--09
56E-09
06E-09
55E-09
O5E-09
55E-09
O4E-O9
54E-09
04E-09
53E-09
03E-09
53E-09
02E-09
52E-09
OOE-08
05E-08
10E-08
15E-08
20E-08
25E--08

0.
0 .
O.
O.
0.
0.
0.
o.
0.
-:' «

0.
0.
0.
0.,
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
o.
0.
o.
0.
0.
o.
0.
o.
0.
0.

11
10
10
10
10
11
11
11
3.0
10
3. 0
10
10
10
10
10
10
10
10
10
11
10
10
10
10
10
10
10
10
10
10
10
10
10

t/t '

c;
W.1 B

2.
1.
1 .
1,
8.
7.
6.
C7J

5.
4.
4.
3 .
'7*

2.
1.
1 .
1.
1.
1.
1.
9.
9.
8.
8.
7.
7.
6.
6.
6.
5.
5.
5.
cr

3.8E+04
60E-MJ4
73E+04
30E+04
04E+04
68E+03
45E+O3
52E+03
79E+03
220C3
74E+O3
35E-KJ3
13L+O3
53E+03
12E+O3
S2EH-03
60E+03
42E+03
28E.+O3
17E+03
O7E+O3
92E+02
22E+02
61E+02
O8E+02
61Ev02
19E+O2
82E+02
48E+02
17E+02
90E+O2
64E+02
41E+02
20E+C2



PROJECM NAME:
PROJECT NUMBER:
TEST NAME ;:
TEST DATE:
TEST TYPE;
WELL NUMBER:
WELL MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED '
T I ME

. (MI l\

8.
9.
9.
9.

1 O .
12.
14.
16.
18.
20.
22 .
24.
26,
28.
3 0 ,
•.'ji:- .

34 ..
36.
38,:

4O.
42,
44.
46.
48.
50.
52.
54.
56.
58.
6O.
62.
64.
66.
68.

i)

723
056
389
723
056
1 65
495
165
165
2 0 3
203
225
225
'j-.- j£ -.J

225
225
225
2 j;:!\j
225
2 !.::! 5

225
225
225
225
225
225
225
225
225
225
225
225
225
225

FRENCH, LTD.
275-14
RE 3. 3-4 RUN # .£.'

b/kll/Bfa
RECOVERY .
RE I 7 (INPUT 3)
PVC

682.670 FEET
LEVEL: 81. 170 FEET

4349.7 MIN
LEVEL: 81.270 FEET

WATER
LEVEL
(FEET)

81
81
81
81
81
81
81
81
81
8.1
81
81
81
81
81
81
81
81
81
81
O 'I

81
SI
81
81
81
81
81
81
81
81
81
81
81

.27

. 27

.27

.27

.27

. 27
f 1 1 "•/

• .*_ /

.27

.27

. 27

. 27

. 27

.28

.27

. 27

. 27

.28

. 27

. 27

.27

.27

.27

.27

. 27

.27

. 27

. 27

.27

.27

.27

.27

. 27

.27

.27

HEAD
RECOVERY
(FEET)

0.
0 .
0.
0.
0.
0.
0.
0 =
0.
0.
0.
0.
-0.
o.
0.
0.
-0.
0.
o.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
o.
0.
0.
0.
0.

oo
00
00
oo
oo
oo
oo
00
00
oo
00
00
01
00
oo
00
01
oo
00
oo
oo
00
oo
00
00
oo
oo
00
00
00
oo
00
00
00

t

1.
1.
1.
,'L .

1.
1 .
r-j

2.
Ĵ.' V

•_'' a

3 .
3 a

'..."' ft

4.
4.
4.
5.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
a.
9.
9.
9.
1.

/r2 RESIDUAL
DRAWDOWN

30E-OB
35E--08
40E-03
45E--08
50E-08
81E-O8
16E-08
41E-08
7 IE- 08
0 IE-OS
31E-08
61E-08
9 IE-OS
2 IE-OS
50E-08
80E--08
1 OE-08
40E-08
70E-08
99E-08
29E-08
59E-08
89E-OB
19E-08
48E-08
78E-08
OBE-OB
38E-08
6BE-08
97E-OS
27E-OB
57E-OS
87E-08
02E-07

(FEET

O.
0.
O.
0.
0.
0.
0.
0 .
0.
0.
0.
0.
0.
o .
o.
0.
o.
o .
0.
0.
o.
o.
o.
o .
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.

)

JO
10
i 0
1 0
10
± ••_'

10
10
1 0
10
10
1 0
1 1
IV
10
10
11
10
i o
10
10
1 0
10
10
10
10
10
10
10
10
10
10
10
10

t/t '

tr

4.
4.
3.
4-
~s

. jl „

•~7,

2.
ĵ ! o
1,
1.
J. t

1.
1 .
1.
1 .
1 .
1 .
1 .
1.
9.
9.
9.
8.
8.
B.
7.
7.
7.
7.
6.
6.
6.

ODE -i-02
81E+02
64E+O2
48E+02
34E+O2
59E+02
01 E+O2
70E+02
40E+O2
16E+-02
97E+O2
81EH-O2
67E+O2
55E4-02
45h-=-O2
36E+C2
2SEH-02
21E+02
15E+02
09E+02
O4E+02
94E-KU
51E+01
12E+0.1
76E+03
43E+01
12E+01
S4E+01
57E-K>::.
32E+01
09E+01
S7E+01
67E>01 .
48E-I-01



PROJECT NAME:
PROJECT NUMBER E
TEST NAME;
TEST DATE;
TEST TYPEs
WELL NUMBER:
WELL. MATERIAL:
RADIUS:
STARTING WATER
PUMPING TIME:
STOPPING WATER

ELAPSED
TIME
( M I N )

70.225
72.225
74., 225
76.225
78.225
SO. 225
82. 225
84. 225
86. 225
88.225
90.225
92.225
94.225
96.225
98. 225
100. 230
120.230
14O. 230
16O. 230
180. 220
2O 0. 220
220. 220
240. 220
260.220
280. 12O
300. 120
320. 120
340. 2OO
360.220
380.220
400. 220
420. 220
440. 220
460.220

LEVEL:

LEVEL:

WATER
LEVEL
(FEET)

81 . 27
81 . 27
81 ,27
81.27
8 1 , 27
81 .27
81. 27
81 .27
81.27
81 .27

•K-

•K-

•K-

*

*

•K-

*•

*

•K

*
*

91 .02
93 .03
91 .03
9 1 . 03
91 .03
9 1 . 03
91.03
91.03
9 1 . 03
9 1 . O3
91.03
91 . 03
91.03

FRENCH, LTD.
275-14
RE I 3-4 RUN
8/21/86
RECOVERY
RE I 7 (INPUT
PVC

682.670
81 . 170
4349.7
81.270

HEAD
RECOVERY
(FEET)

O. OO
0. 00
O. 00
0. 00
0. 00
0 . OO
0. OO
0 . OO
0 . 00
0 . 00

*•
*
*
•X-

*•
*
#
*
*
•K

*
-9.75
-9.76
-9.76
-9.76
-9.76
-9.76
-9 . 76
-9.76
-9.76
-9.76
-9.76
-9.76
-9.76

#2

3)

FEET
FEET
MIN
FEET

t/t-2

1 . 05E-07
1 . 08E--07
1. liE-07
1. 14E--07
1. 17E-07
1 . 20E-O7
1 . 23E-07
1 . 26E-07
1 . 28E-07
.K31E-07
1 . 34E-07
1 . 37E-07
1 . 40E-07
1 . 43E-07
1 . 46E-07
1 . 49E--O7
1 . 79E-07
2.09E-07
2.39E-O7
2.69E-07
2.98E-07
3.28E-07
3.58E-07
3.S8E-07
4. 17E-07
4.47E-07
4.77E-O7
5.07E-07
5.37E-07
5.67E-07
5.96E-07
6.26E-07
6. 56E-07
6.86E-07

RESIDUAL
DRAWDOWN
(FEET)

O. 10
0. 1O
0. 10
0. 10
0. 10
0. 10
0. 10
O. 10
0. 10
0 . 1 0

*
•K-

*
*•
•*
*
*
*•
*
«•
*

9.85
9.86
9.86
9.86
9.86
9.86
9.86
9.86
9.86
9.86
9.86
9.86
9.86

t/t '

6/29E+01
6. 12E+01
5.96E-I-O1
5.8:i.E-K)l
5.66E+01
5.52E+01
5.39E-K>1
5.26E+O1
5. 14E+01
5.03E+01
4.92E-HJ1
4.82E+O1
4.72E+01
4.62E-K>1
4.53E+01
4.44E+01
3.72E+01
3. 20E-1-01
2.81E+O1
2.51E-I-01
2. 27 E +01
2.08E+01
1.91E+01
1.77E+01
1.65E+01
1.55E+01
1.46E+O1
1.38E+01
1.31E+01
1.24E4-O1
1. 19E+01
1. 14E+-01
1.09E+01
1 . 05E+01



PROJECT NAME;: FRENCH, LTD.
P R O J E C T N U M & E R : 275 - .1 4
TEST NAME: RE1 3-4 RUN #2
TEST DATE; 8/21/86
TEST TYPEs RECOVERY
WELL NUMBER: RE I 7 (INPUT 3)
WELL MATERIAL: PVC
RADIUS: 682.670 FEET
STARTING WATER LEVEL: 81.17O FEET
PUMPING TIME: 4349.7 MIN
STOPPING WATER LEVEL: 81.270 FEET

ELAPSED
TIME
( M I N )

480.
500.
^ '"' f"l>...' ̂ U .

540.
560.
580.
600.
620.
640.
660.
680,
700.
720.
740.
76O.
780.
800.
820.
840.
860 .
880.
900.
920.
940 .
954.

!iVO

220
220
220
2OO
200
200
200
200
200
220
220
22O
2 2O
.1. 70
OSO
080
080
080
070
170
170
17O
1 30
580

WATER
LEVEL
(FEET)

9 1 .
9 1 .
9 1 .
9:!..
9 i .
91.
91.
91.
91 .
91 .
91.
91 .
91.
91 .
9 1 .
91 .
9 1 .
91.
91.
9 1 .,
91 .
91.
91.
90.
91.

03
03
O3
03
03
03
O3
03
O3
0 3
03
03
03
03
O3
0 3
03
03
0 3
0 3
03
03
02
96
03

HEAD
RECOVERY
(FEET)

-9.
— O,' «

-9.
_.o

-9 .__o

_<y

-9.
O7 *

_Cy

-9.
-9 .
OX »

-9.
-9.
-9.
-9.
-9.
-9.
-9.
— O

-9.
-9.
-9.
-9.

76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
75
69
76

t/r2 RESIDUAL
DRAWDOWN

7.
7.
7.
a.
8.
8.
8.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

16E-07
45E--07
75E--07
05E-07
35E-07
65E--07
94E-07
24E--07
54E-07
84E-07
01E--06
04E-O6
07E-06
10E-O6
13E-O6
16E-06
19E-06
22E-06
25E-06
28E-06
31E-O6
34E-06
37E-06
40E-06
42E-06

(FEET

9,
9.
9.
9.
9.
9.
c~

9.
9\
9.
9.
9.
9.
9.
9.
9.
9.
9.
9,
9.
9.
9.
9.
9.
9.

)

86
86
86
86
86
S6
86
86
86
36
86
86
66
86
86
86
86
86
86
86
86
86
85
79
86

t/t '

1.
9.
9,
9.
8.
8.
B.
8.
7.
7.
7.
7.
7.
6.
6 .
6.
6.
6.
6.
6.
er

5.
5.
5.
5.

O1E+01
70E>00
36E+OO
05E-I-00
76E+00
50E+00
25E+OO
01 E-f-00
79E+OO
59E+00
39E+00
2 IE +00
O4E-I-00
88E+00
72E+00
58E-K>0
44E+OO
30E+-OO
18E+OO
06E+00
94E+OO
83E+00
73E+OO
63E+OO
56E+00



RF 1 DRAWDOWN OBSERVATION WELL = RE I 1O--1

PROJECT NAME s
PROJECT NUMBER ?.
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
275--54
REI 3-4 RUN # 2
DRAWDOWN
RE I 10-1 INPUT 4
784.36O FEET

21--Aug--86
16: 3D
81.18 FEET

T I ME

16:
16s
3.6:
16:;
16:
36s
163

16 1
16:
16s
16:
1 6 r;

. 3.6:
16s
1 /. r.
J. O ii

16:
16:
3. 6 :
16:
16s
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
.16:
16s
16:
16:

3O
30
30
3O
3 0
30
3O
30
30
30
30
30
31
33
31
-.'':• '.*-

•.'-' j:'!

•_'.'• !*.'!

33
33
"-T ~;r

34
34
34
35
rrr.-j

35
36
36
36
37
37
37
38
38
38
39
39
39
40

E . T .
(MIN)

0.
O ..
0 ..
O.
0.
0.
0 .
0 .
0 .
o.
0 .
0 „
1.
1 .
1 ,.
'•"l

2.
2.
•'"' H

*"'.'

.\ ,

4.
4.
4.
5.
5.
5.
6..
6.
6.
7.
7.
7.
8.
a.
8.
9.
9.
9.

1 0 .

oco
084
:i. 67
25 J
334
4 5 7
5O1
584
667
751
834
9 :i. 7
OO 1
391
724
058
39 1
724
O58
39 1
724
O58
391
724
058
391
724
058
391
724
058
393
7.24
058
391
724
058
391
724
058

LEVEL

81.
& 1 .,
81.
81 .
81.
8 1 .
8 1 .
8:i .
8 1 „
83 .
8 .1 .
r". -:O .1. ..

81 .
8 :!. .
81.
81.
81.
81 .
81.
83 .
81.
81.
81.
81.
81.
81 .
81 .
83 .
81.
81.
81.
81.
81.
81.
81 .
81.
81.
83 .
81.
81.

18
19
19
19
19
19
19
19
19
18
19
19
19
19
18
18
18
18
18
17
17
17
17
18
17
17
18
18
18
IS
17
17
18
17
17
17
17
17
17
17

Delta

O .
-O.
— o .
-o.
— 0 .
-0.
-o „
— 0 .
-0 .
o.
o .

-•0.
— o „
-0.
0.
o.
0.
o.
o.

. 0.
0.
o .
o.
0.
0.
0.
o.
o.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
0.

H

OO
01
01
Ol
01
01
01
0 :l.
0 i
OO
01
01
Ol
01
00
OO
OO
00
OO
01
01
Ol
Ol
00
Ol
01
00
00
00
00
Ol
01
OO
01
01
01
0.1
01
Ol
01

1:/r2

o.
9,,
1,.
2,
-.V' u

4.
5.
6.
7.
8.
9.
1 .
1.
1.
1.
It »

2,
o .
3 .
3 ..
4.
4.
4.
5 .
5.
6.
6.
6.
7.
7.
7.
e.
8.
9.
9.
9.
1.
3 .
1.
3 .

OOE-s-00
48E:-13
89E-1O
S3E-30
77E--1O
7 IE- JO
66E-1O
59E-10
53E--10
48E-JO
41E--1O
04E-09
13E-09
57E-09
95E--09
32E-09
70E--09
07E.-09
45E-O9
83E-09
20E-09
58E-O9
96E--09
33E-09
71E-09
O9E-09
46E-09
B4E-09
21E-09
59E-O9
97E-09
34E-09
72E-09
10E-09
47E-09
85E-09
02E-08
06E-08
lOE-oa
14E-08



RE I 3 4 R DRAWDOWN OBSERVATION WELL -•- RE I 10-1

3. 6 :
.1. 6 5

3 6s
1 6 ;
16:
16:
16:
16:
16s
17:
17:
17:
17:
17:
17:
1 7 :
17:
1 7 :
1 7 :
1 7 :
1 7 :
17:
1 7s
17s
1 7 :
17:
17s
1 7 :
17:
1 7 :
17:
17:
3. 7 :
17:
17:
17:
17:
17s
17:
18:
18:
18:
18:
18:
18:
18:
IS:
19:
19:
2O :
20:
20:
21:
21:
21:
22:

42
44
46
43
50
52
54
56
58
OO
02
04
O6
oa
1 0
12
14
1 6
18
20
J::! -,:.'!

24
26
28
30
32
34
36
38
40
42
44
46
48
5O
cr '•-»

54
56
58
00
02
O4
06
08
10
3O
5O
10
30
10
30
50
10
30
5O
10

•j •""•

.1 4 .
16.
1 8 „
20.
22.
24.
26.
28..
30 .
•J>j:;! i-

34.
36.
38.
4O.
42.
44,
46.
48,,
50,
52.
54.
56..
58.
60.,
62,
64.
66.
68.
70.
72.
74.
76,
78.
80.,
82.
84.
86.
88.
90.
92.
94.
96.
98.

1 00 .
120.
140.
1 60 .
1 80 .
220.
240.
260.
2 SO.
300 .
320.
340.

1 53
] S3
423
762
193
193
193
193
193
193
193
158
158
158
1 58
158
1 58
1 58
3, 58
158
158
158
158
158
3 Do

247
135
135
335
135
135
135
1 35
135
782
182
070
07O
O7O
070
07O
07O
070
1 15
120
280
220
220
220
50O
270
330
330
230
28O
320

81
S3.
81
81
83.
81
81
81
83
81
83.
81
81
81
81

' 81
81
81
81
81
81
8.1
8:1
81
83
8.1
83
81
83
81
83
81
81
81
81
81
Bl
81
81
81
81
81
81
81
81
81
81
81
81
SI
81
81
81
81
81
81

„ 38
. 37
. 3 7
„ 17
. 18
. 17
. 3.7
. 17'
. 17
. 18
. 17
. 18
. 17
. 18
. 17
. 1 7
„ 18
. 17
. 17
. 17
„ 1 7
. 17
. 3.7
„ 16
. 37
. 17
. 37
. 18
. 3. 7
. 17
. IS
. 1 7
. 17
. 18
. 3.9
. 18
. 18
. 18
. 19
. 19
. 17
. 19
. 19
. 19
. 19
.20
.22
.22
• 23"
.26
.28
.29
. 30
.32
.31

•"""i t

O.
0 .
0.
o .
0.
o.
0.
0.
o.
0.
0 .
0.
0.
0.
0.
0.
0.
0 .,
o.
o .
0.
(I),,
0.
0.
0 .
o .
0.
0.
o.
o .,
o.
0.
0.
o.
-o.
0.
0.
0.
-o.
-0.
0.
-o.
-0.
-o.
-0.
-0.
-o.
-0 .
-0.
-0 .
— 0.
-0.
— 0 .
-0.
-o.
-0 .

OO
01
o i
01
00
01
0 1
01
01
00
01
00
01
OO
01
01
OO
01
0 .1.
01
01
0 1
03
02
0 1
0 3.
01
00
01
01
0 0
01
01
OO
03
OO
00
OO
01
01
01
01
01
01
01
02
04
04
05
08
10
11
12
14
13
13

-i
.i. n

1 .

1.

2 .
2 ..
2.
2,
2,,
3 ..
3 ii
3 »
•̂

4,,
4.
4,,
4.
4.
5.
5.
5.
5.
6.
6.
6.
6.
7.
7.
7.
7.
7.
8.
8.
8.
3.
9.
9.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1.
1.
2.
j'.'.- •

2 ,
2.
•̂

3 .
3.
3 .

37E-08
60E--08
B5E-G8
12E-08
2SE--08
51E--08
73E-08
96E--08
18E-08
4 IE-OS
63E-O8
86E-OS
08E-08
3 IE-OS
53E-O8
76E-08
98E-O3
2 IE-OS
44E-08
66E--OS
89E--O8
1 IE-OS
34E-08
56E--08
79E-O8
03E--08
24E-08
47E-08
69E-0&
92E-OS
34E--08
37E--08
59E-O8
82E-O8
12E-OB
28E--08
49E--08
72E'-08
94E-O8
02E-07
O4E-O7
O6E-O7
08E-07
11E-07
13E-07
36E--07
58E--07
81E-07
03E-07
49E-07
73.E-07
94E-07
16E--07
39E-07
62E-O7
S4E-07



RE 1 Run DRAWDOWN OBSERVATION WELL -- RE I 10 1

22
*.'' ],;;'

_,;•_' . \

.— , ••:;•

,.. .....

CO
00
oo
01
01
01
02
O2
O2
O3
03
03
O4
04
04
O 5
05
Oo

06
Oh
06
07
07
07
OS
OS
OS
1 0
11
•t '">.1. j:..

13
.14
15
16
17
18
19
20
21
22
23
OO
01
02
O3
04
05
06
07
OB
09

; 30
5O
i o
3 O
5O
10
30
50
1 0
30
50
10
3O
5O
.to
30
50
10
30
'"if;
I 0

":'tt >
5' '
K>
30
50
io
30
SO
.1. 0
30
50
1 0
10
1 0
.1. 0
1 0
.1 O
10
1 0
10
10
10
10
10
10
10
10
10
10
10
1 0
1 0
10
10
10

.•',,'-••,/ ;

380..
400,.
420.
440.
460.
4SO.
500.
520.
540.
560.
5SO.
600 .
6 2O.,
640.
660.
690 ,,
700.,
720,,
740..
760.

^ 780.
SOO.
820,.
340.
S6O.
880,,
900.
920.
940.,
960.
980,,

1 06O .
1 1 2O ,
1 1 80 .
1240.
1 3OO .

13&O.
1420.
148o
1540.
160O.
1660.
172O.
1780.
184O.
1 900 .
1960.
2O20.
2080 .
2140.
2200.
2260.
2320.
2380.
2440.

300
270
270
270
270
270
270
27O
270
220
230
230
230
230
230
23O
230
1 SO
3 2O
280
280
280
32O
320
320
3 2O
320
32O
320
3 2 O
32O
320
500
200
200
2OO
•̂  no
20O
200
":•• oo
1 00
300
300
30O
2OO
20O
20O
300
300
2OO
200
200
200
200
300
200

81
8 1
81
81
81
81
81
81
01
81
81
81
81
81
81
81
8.1
81
81
83
81
81
8 .1.
B:i
8 1
8.1.
81
81
81
81
81
81
31
Bi
81
Si
8.1
81
ai
81
31
81
81
81
31
31
8.1
81
SI
81
81
81
81
81
81
81

. 32

. 32
n •.".> •.-'

f OO

• - j' •.'_'»

.34

.34

.35

.35

. .36

.36

.36

. 36

.37

.33

.38
„ 38
.38
. 40
. 39
. 39
. 4O
. 40
. 4O
. 40
.41
. 42
.42
.42
.43
„ 43
,,44
.45
.46
.47
. 47
. 49
.49
.50
. 51
.51
.52
.52
.54
.55
.56
.57
.58
.59
.60
.61
.62
.63
.64
.65
.67

7-0 .

-••O,,
-O.
-0.
- 0 .
-0.
--0 .
-O.
-0.
-0.
-0.
-O.
-0.

(-J

-0.
-0.
-0 .
- O .
—0 .
•™ ("}

-O .
-0.
— 0.
--0.
-0.
-O.
-0.
-0 .
-0 .
-0.
-O .,
-0.
— O .
-O.
-O .
— 0.
-O.
-0.
-0 .
— 0.
-0 .
-0.
-0.
-0 .
-0.
-0.
-O.
-O.
-0.
-0.
-0 .
-0.
-0.
-0 .
-0 .
--0.

14
14
15
15
15
16
16
17
17
18
18
18
18
19
2O
20
2O
2O
A. .il'.

21
21
22
22
22
'-. ••-,
j:_ *..

23
24
24
24
25
25
26
27
28
29
29
31
31
32
•-1" O"
o o
34
34
36
37
38
39
40
41
42
43
44
45
46
47
49

4.
4.
4.
4.
4.
5.
5.
nr

5.
6.
6.
6.
6.
7.
7.
7.
,.„
J m

— y
/ .

8.
8.
a.
8.
9.
9.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1 .
1 .
1.
1 .
1.
1.
1.
1.
2.
r~*
.£.. »

.£. •

J-. •

2.
X. *

<->
jl «

jl. •

f~; i
.£. •

*;. 0
•"*.*

ji, •

07E--07
29E-07
52E-07
74E--07
97E--07
20E-O7
42E-07
65E-07
87E--07
1OE-O7
32E-07
55E--07
73E-07
OOE-O7
23E-07
45E-07
68E--07
90E-07
13E--O7
36E-O7
58E-07
8 IE-- 07
03E-O7
26E-07
49E--07
71E-07
94E-07
O2E--O6
O4E-06
06E-06
03E-06
11E-06
20E--06
26E-06
33E-06
4OE-06
47E-O6
54E-06
60E-06
67E-06
74E-O6
81E-06
87E-06
94E-06
01E-06
08E-06
14E-O6
21E--06
23E-O6
35E-O6
42E-06
48E-06
55E-06
62E-06
69E-06
75E-06
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30
::, i
32
.; -;,-

14
15
16
17
18
19
20
21
22
23
00
0 1
02
03
04
O5
O6.
07
OB
O9
1O
1.1.
32
13
14
13
16
1 6

1 0
1 O
3 0
•t ••••-j. ••_'
1 0
10
1 0
10
10
.to
10
10
10
10
10
1 0
j 0
1 0
10
1 0
10
1 0
.1. 0
:!. o
3 0
1 0
1 0
:l. 0
10
10
.1 0
59

2500.,
2560.
262O.
2680.
2740,.
28OO.
2360.
2920.
2980.
3040.
3 1 OO .
3 1 £>O .
3220.
3280.
334O.
34OO.
346O.
3520,
3580.
3640.
37 OO..
3760 .
3820.,
3S80.
394O.
4OOO.
406O.
4120.
4 1 80 .
4240.
43OO.
4349.

300
300
™: .-"<, ?"•;

3 0 O
2OO
200
30O
200
20O
200
200
2OO
200
200
2OO
200
200
V O O

2OO
200
200
4OO
200
200
200
200
300
200
20 O
300
200
700

81
81
83
81
81
81
81
81
81
.81
81
8i
81
81
81
81
83
81
33
81
Si
81
81
81
81
81
81
81
8.1
81
81
81

., 68

.,68
„ 69
. i-> /
. 66
. 66
.64
.64
.62
.61
. 60
.58
. 58
.57
. 57
.57
. 57
.57
. 58
„ 58
,,59
.59
„ 59
. 60
. 63
.65
.65
.68
.69
. 72
.75
. 75

-- 0 .
••••O „
-0.
•• o .
o .
-o .
-0.
-0.
-0.
-0.
-o.
-o .
— 0.
-0.
-0.
-o.
-o,.
-0.
— o.
— 0 .
—0 .
— o .
-0.
— Or

-0.
•~o .
-o..
— 0 .
-0 ,
"0,,
-0.
-0 „

5O
50
51
49
48
48
46
46
44
43
42
40
40
39
39
~\ Q

3 9
39

4O
4O
41
41
41
42
45
47
47
50
51
54
57
57

j£, «
".'•*

ji'. *
...,.

•I'1 V

•1"' •

•-J' .

-.!:> »

si .

3 <.

•_".'« •

3 .
••i*" •
•.'j« «
O' »
•~' *
.....
~,,

4..
4,,
4.
4.
4,
4.
4.
4.
4.
4.
4,,
4.
4.
4.

82E-06
89E--06
96F.--O6
03E-06
O9E---06
16E--06
23E-O6
30E-06
36E--O6
43E-O6
5OE-06
57E-O6
63E-06
70E— 06
77E-06
84E-06
91E-O6
97E--O6
04E-06
1 IE -06
1BE--O6
24E-06
3 IE -06
38E--O6
45E-06
52E-06
58F--O6
65E-O6
72E-06
79E-06
65E-06
91E--O6
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PROJECT NAME : FRENCH LTD.
PROJECT NUMBER s 275 14
TEST NAME : RE I 3-4 Run #2
TEST TYPE : ' RECOVERY
WELL NUMBER : RET 10-1 INPUT 4
RADIUS: 784.360 FEET
START DATE : 21-Auq-86
START TIME : 16:59
WATER START LEVEL: 81.13 FEET
WATER STOP LEVEL: 81.75 FEET
TOTAL PUMPING TIME:

T I ME

1 6 : 59
16:59
1 6 : 59
1 6 : 159
16:. 59
1 6 :: 59
1 6 : 59
3. 6 : 59
1 6 : 59
16:59
16:59
17: 00
1 7 : 00
17:00
1 7 : 0 1
1 7 : 0 1
1 7 : 0 .1.
1 7 : 02
1 7 s 02
17:02
1 7 : 03
17:03
1 7 : O3
17:04
1 7 : 04
1 7 : O4
1 7 : 05
1 7 : O5
1 7 : 05
1 7 : 06
1 7 : 06
1 7 : 06
1 7 : 07
17:O7
1 7 : 07
1 7 s 08
1 7 : 08
1 7 : OS

E
( M

O.
0.
O.
o ,
0.
o .
0 .
0 .
0 ..
0 H
0.
1 .
1 .
1 .
Jl. U

j:.'! •

.»;! •

..,

7; m

. jl „

4.
4.
4.
5 .
5.
CTu .
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9.
9.

„ T p
I N )

084
167
251
334
437
501
584
667
751
834
917
OO1
389
723
O56
389
723
056
389
/ .f~ •.!>

O56
389
723
056
389
723
056
389
723
056
389
723
056
389
723
056
389
723

434

LE

81
81
81
81
81
81
81
81
81
81
81
81
83
83
83
8.1
83
81
81
81
81
81
Bi
81
81
81
81
81
81
81
81
81
81
81
81
81
S3.
81

9.7 MIN

VEL

. 75

. 75

. 75

.75

. 75

.,75

. 75

. 75

.76

. 76

.76

.76

.75

.75

.75
„ 75
.75
. 75
. 75
. 75
.75
.74
.75
.76
. 75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
. 74
.75

Delta
(REC

O.
0.
O.
0.
0.
0 ..
0.
0.
-0.
-0 .
-o.
-0.
0.
0.
0.
0 .
0.
0.
0.
0.
o.
0.
0.
-0.
0.
0.
0.
0.
0.
0.
0.
0.
0 .
0.
0.
0.
0.
o.

H
)

00
00
oo
oo
00
00
oo
oo
0 1
01
01
01
00
oo
oo
oo
00
oo
0 0
oo
oo
01
00
01
00
oo
oo
00
00
00
00
oo
oo
oo
00
oo
01
00

Delta H
(RES)

0 . 57
0.57
0.57
0.57
0.57
0 , 57
0 . 57
O.57
0 . 58
0 . 58
0. 58
0 . 58
0.57
0 . 57
0 . 57
0.57
0. 57
O. 57
0 . 57
O.57
O. 57
O. 56
0.57
0 . 58
0.57
0.57
0.57
0.57
0.57
0 . 57
0.57
0 . 57
0 . 57
0 . 57
0.57
0.57
0.56
0 . 57

t

9.
1.
JL, w

-1:« •

4.
5.
6.
7.
8.
9.
1 .
1.
1 .
1.
2 B

^i .
3 .
~?t

3 .
4.
4.
4.
5 .
5.
6.
6.
6.
7.
7.
7.
8.
a.
9.
9.
9.
1.
1.
1.

/i-2

48E--:i. 1
89E--10
83E--1O
77E-10
7 IE- 10
66E-10
59E-10
53E--10
48E-10
4 IE- 10
04E-09
13E--09
57E-09
94E-09
32E-09
7OE--09
O7E-09
45E-O9
83E-O9
20E--O9
58E-O9
95E-09
33E-09
71E-09
O8E-09
46E-O9
84E-O9
21E-09
59E-09
96E-09
34E-O9
72E-09
09E--09
47E-09
85E-09
02E-08
06E-08
10E-08

t

;:;•

.ill •

1 .
1.
1,
a.
/ -

6.
5.
t̂ :
v_* .

/I
*t .

4.
•_"> -

-f.i m

!c'! .

1 .

1 ,.

1 .

i .

1 .

i „
9.
9.
a.
8.
7 .
/ .
o .

6.
6.
5.
5.
5.
cr

5.
4.
.4.
'4.

/ 1 '

18E-K>4
60 EH- 04
73E-I-O4
3OE+04
04E+O4
63E+03
45E+03
52E+03
79E+03
22E K>3
74EH-O3
35E--03
13E-I-03
53E+O3
12E+03
82E-S-03
60E-I-03
42E+03
28F-I-03
17E+03
O7E+O3
92E+02
22E+02
61E-I-02
OSE-i-02
61E-I-02
1 9E-1-O2
82E--S-02

481-1-02
17E--I-02
90E+02
64E+02
41E+O2
20E-I-02
OOE+02
81E-I-C2
64E.+02
48E-5-02



RE J Run R E: c o v E R v - - o r. s !~R v A T J o N w L- i. L RE I i O- 1

17:09
J / :: i :i
j, / " j, •.'.;•

1 7 :: 1 5
1 7 : 3. 7
17: J 9
1 7 : 2 J.
17:23
1

.~y .-_ ,-..
/ : .c:. ,..i

1 7 : 27
17:29
17:31
17: 33
17:35
17:37
1 7 : 39
1 7 : 4 1
1 7 : 43
17:45
17:47
17:49
17:5:!
17:53
17; 55
17s 57
17:59
1 8 : 0 1
1 8 : 03
18:05
1 8 : O7
18:09
1 8 s 1 1
18:13
1 S : 1 5
1 3 :• 1 7
18:1 9
13:21
18:23
18:25
1 8 : 27
13:29
18:31
13:33
18:35
18:37
18:39
1 8 : 59
19:19
19:39
19:59
20: 19
20 : 39
20 : 59
21: 19
21s 39
21 :59

1 0 ,,
j .»:'. i-

i 4 .,
} 6.
18.
20.
r~)f~,
i. X-. •

24.
26.
28.
30.
3 2 .
34.
36.
38 .
40.
42.
44.
46.
48.
50 .,
V-.'.!.1.'. B

54.
56..
58.
60.
62.
64.
66.
68.
7O.
/ .1'̂'. n

7 4 .
76.
78.
80..
82.
84 .
86.
88.
9O .
92.
94.
96.
98.

1 00 .
1 20 .
140.
160.
180.
200 .
22O.
240.
260.
280 .
300.

O56
:i 65
495
1 65
165
203
203
'-> '-; t""
j-_ j:_ *.J

225
225
225
225
225
225
r"; .--, c;-
X» -.'_ \._t

'-> r- r.-;
j!_ j.-.. i.,'

•"~, ''~i L:.~

225
225
225
225
225
225
225
225
-' "i •••-( rr
.i~ .xl t_*

>:! i- ̂  "j

!̂!.-:!lO
.--, :-. tr

225
225
.,:;' _,:•' " j

225
225
'-i ••-. i™
.1™ .I- -._.!

••••;. --.it::-

'••. •—vi™
jt- j:l -. J

ji'. *l i. J

225
225
225
225
225
225
'-» •-? C."

230
230
230
230
220
220
220
220
220
12O
120

8 i „
81.
si .
f -i :i .
SI.
81 .
81.
81.
81.
81.
81 .
81.
81.
81.
81.
8 .1. .
81 .
83 .
8 1 .
8.1 .
Si „
8 J. .
81 .
8:i .
81.
81 .
8 :l. .
b 1 .
81 .
81 .
81 .
81.
Si .
81 .
81.
81.
Si ..
81.
Si.
Si.
Si.
81 .
Si.
8i.
81.
81.
81.
81.
81.
81.
81.
81.
81.
8:1 .
81.
81.

75
/ o
75
75
74
75
75
75
76
75
75
76
76
76
76
76
75
75
75
75
74
74
75
75
74
74
74
74
"7 "'*
74
74
73
73
73
73
72
72
72
72
72
72
72
72
72
72
71
71
70
67
66
64
63
61
6O
59
58

0,,
0.
.•"i

0.
0.
0.
0.
0.

— 0.
0.
0.
-0.
-0.
-0.
-0 .
— 0 .
0.
0.
0 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,,
0.
0.
o.
0.
0.
o.
0..
0.
o.
o.
o.
o.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

00
oo
00
00
01
oo
00
00
01
oo
00
01
01
01
01
01
00
0 0
oo
00
01
01
00
oo
o i
o i
01
01
02
01
01
02
02
02
02
O3
03
O3
O3
03
03
03
03
03
03
04
04
05
OS
09
1 1
12
14
15
16
17

0 .
0 .
Q B

0 .
Ou

0 .
0.
0.
0.
o.
0.
0.
o.
0.
o.
o.
0.
o.
o.
0.
o .
0 .
0 .
o.
o.
o.
o.
0.
0 .
0.
o.
o.
o.
0.
o.
o.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

IT." "y

57
cr —:-•

L- •••;••
v_" .-

56
57
57
57
58
57
57
58
58
58
58
58
57
57
cr "7
>J /

57
56
56
\I* /

57
56
56
56
56
55
56
56
55
55
55
55
54
54
54
54
54
54
54
54
54
54
53
53
52
49
48
46
45
43
42
41
40

1 .
i ,
1.
i.
j;:' .
f—,
jL •

2.
2.
2.
\i> •
3.
-'.;

3.
4.
4.
4.
4.
4.
5.
C-

5.
5.
6.
6 .
6.
6.
7.
7 .
7.
/.
7.
8.
8.
8.
S.
9.
9.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1.
1.
*"i
jL. •

'y

'•"i
jL. •

2.
r'\
jL. •

•.'.** „

T
•- > •

14E O8
37E-08
64E--OS
82E--08
05E--08
28E-08
5 IE-OS
73E-08
96E-OS
19E--08
4 IE-OS
64E-O8
86E-08
09E-OB
3 IE-OS
54E-08
77E-08
99E-O8
22E--08
44E--O8
67E--OS
90E-08
12E--OS
35E-08
57E--03
8OE--O8
02E-08
25E-08
43E-08
70E--08
93E--08
15E-08
3SE--08
60E-08
83E--03
06E--O8
23E-08
5 IE-OS
73E-08
96E-08
02E-07
04E-07
06E-07
09E-O7
11E-07
13E-07
36E-07
58E-07
S1E-O7
03E-O7
26E--O7
49E-O7
71E--07
94E-O7
16E-07
39E-07

4 . 3 4 E -i-O 2
3, 5vi..::-:-G2
3 . 0 lt~ +02
2. 70E-i- 02
2, 40i:;-f02.
2. 16E.-I02
i . 97E-:-02
1. 8 IE -i-02
1 . 67E-:-02
1 .. 55E-+-02
1 . 45E i-02
i . 36E.M-O2
1 . 28E-I-02
1.21E+02
1. 15EH-02
i . 09 £+02
1 . 04E+02
9.94E+01
9.51E+01
9. 12E+01
8.76E+01
8.43E+01
S. 12E+01
7.84E+C1
7.57E+01
7.32E+O1
7 . 09E+01
6. 87 EH- 01
6.67E+01
6.48L-+01
6.29E+01
6. 12E+01
5.96E+01
5., 8iE+Oi
5. 66E+01
5.52E+01
5.39E+01
5.26EHO1
5. 14E+01
5.03E+01
4.92E+01
4.82E+01
4.72E+01
4.62E+03
4. 53E+03
4. 44 F. +01
3. 72E+O1
3.20E-+O1
2.81E+01
2.51E+01
2.27E+01
2.08E+01
1.91E+01
i.77E:+Ol"
1.65E+O1
1.55E+01
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jl', .i.'.

!•:! ..-..
'.'•' ''.'•''

23

-t'. •->

jC. •..*'

00
oo
00
01
01
01
02
02
O2
O3
03
O3
04
04
04
05
O5
O'5
06
06
06
07
07
07
OS
oa
OB

i C1

• J' '•'.'•'

f::i c>:<

1.9
AS'

59
19
39
59
19
39
59
19
39
5 "';'

.1.9
39
cr r-i
\-J "/

19
39
c:r c>

.1. 9
39
5 ' y
1 9
39
59
19
39
59
19
'T. -:~>

il. ' O

320.
340,.
360.
380.
400.
420.
44O.
460.
48O.
5OO .
cr '-. f">»— ' j* * * -

540.
560,
580.
600.
62O.
640.
660.
680 .
700.,
720,,
740,,
760.
7SO.
800.
820.
840.
86O „
880.,
9OO .
920.
940.
954.

120
200
.<.•:' !»•:! '-.. '

220

220
220
220
220
22O
220
220
220
2OO
2 00
200
20O
200
220
220
220
220
220
1 70
080
O80
OSO
080
070
i/O
170
170
130
580

81
81.
81
8 1
81
81
8 1
81
81
31
81
81
81
81
81
81
81
81
01
31
81
8 1
81
81
81
81
81
81
81
81
81
81
81

.56
cr 11:*

* v_<-..<

.54

. 53

. 51

. 50

.50

.49

.48

.47

.46

.45

.44

.43
„ 42
.42
.41
„ 39
.39
. 38
.38
. 37
. 36
. 36
. 35
. 35
. 3S
. 34
.34
. •!'«•.'.>

. 34
« 3 3

-.i; -:;

O.

0.

0 ..

0.

O.
0.
0.
0.
0.
O.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
O.
0.
O.
0.
0.
0 .
0.

19
20
21
.-;, .-~,

24
25
25
26
27
28
29
30
31
32
33
,_ji ._ j,

34
36
36
37
37
38
39
39
40
40
40
41
41
42
43
42
42

0.
0.
0 .
0.
0.
0.
0.
0.
0.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
0.
0.
0.
0.
0 .
0.
O.
0.
.0.
0.
0.
0 .
0.
0.

38
.... .'

3 C.'i

35
•J> O

32
32
31
30
29
28
27
26
'•-• tr
j-J. <_J

24
24
1::' •-.'

21
21
20
20
19
18
18
17
17
17
16
16
15
16
1.5
15

-.:,
7.;

4.
4.
4.
4.
4.
5.
5.
5.
5.
6.
6.
6.
6.
7.
/ .
7.
7.,
7.
8,
a.
8.
8.
9.
9.
9.
Q _

*•' .

1.

1 .

1 .

1 .

6 IE --07
84E-07
O7E-O7
29E--O7
52E-07
74E--07
97E-07
19E--07
42E-07
65E-07
87E-07
10E-07
32E-07
55E-07
77E-07
OOE-07
23E-07
45E-07
68E-07
90E--07
13E-O7
36E-07
5SE-07
8 IE- 07
03E-07
26E-07
48E--O7
71E--07 '
94E-07
02E--06
O4E-06
06E-06
O8E-06

•1
A ..

1.

1 .

i .
1 „
1 .
3 .

1 .

1.

9 .
•->

' / .•
8.
8.
8.
8.
/ n

"7

7.
~"f

6.
6 .
6 .,
6.
6 .
/

£> n
rr'

i™

lJ B

cr

n:1

46h" + O1
38E->-Ol
?. lE-i-Ol
24E ••<-(} \
ivf-iul
14E+01
O9E-i 01
05E ••!-() 1
01FM-O1
70E-<-00
36F-:-OO
05E+OO
76E+OO
50E+OO
25E-I-00
OlE'H-OO
79E+OO
59E+OO
39En OO
21E-i-OO
04E:MOO
88E-<-00
721-.+00
58E-I-00
44E-IOO
30E~K>O
ISE-i-OO
06E-T-OO
94E:>i OO
83E-!-OO
73E+OO
63E+00
56E-I-OO



RE I 3-4 DRAWDOWN -• OBSERVATION WELL = RE I 3-1

PROJECT NAME :
PROJECT NUMBER 5
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:;:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
275-1 4
RE1 3-4 RUN # 2
DRAWDOWN

RE I 3-1 INPUT 5
NOT AVAILABLE
21-Au.g-86

16:30
6.29 FEET

T I ME

16s 30
1 6 : 30
16s 30
16:30
16:30
.16: 30
1 6 : 3O
16: 30
16: 30
1 6 : 3O
16s 30
16: 3O
16:31 .
16:31
16:3 1
4 / —f .— ,.1 o : •_•• s-
1 6 : 32
16:32
1 6: 33
16:33
16:33
16: 34
16:34
16:34
1 6 : 35
16:35
16:35
16:36
1 6 : 36
16:36
1 6 : 37
16:37
1 6 : 37
16:38
16:38
1 6 : 38
16:39
16:39
16:39
16:40

E . T .
(MIN)

O. OOO
0.084
0. 167
0.251
0 . 334
0 . 4 1 7
0. 501
0.584
0. 667
0.751
0.834
0.91 7
1 . O0 I
1 „ 391
1 . 724

. 2.058
2.391
2.724
3.O5B
3.391
3.72.4
4 . 058
4.391
4.7.24
5.058
5.391
5.724
6.058
6.391
6.724
7 . 058
7 . 39 1
7.724
8 . 058
8.391
8.724
9 . 058
9.391
9. 724

1 0 . 058

LEVEL

6. 29
6. 29
6.29
6.29
6,. 29
6.29
6.29
6.29
6.30
6.30
6. 30
6.29
6.29
6.29
6.29
6,. 29
6.29
6.29
6 . 29
6.28
6.28
6.29
6. 29
6.29
6.29
6.29
6.28
6.29
6.29
6 . 29
6.29
6.29
6.29
6.29
6 . 29
6. 30
6 . 29
6.29
6.29
6.29

Delta H

O.. OO
o . oo
0 . 00
0 . 00
0. OO
0. 00
o. oo
0 . OO

~ 0 . 0 1
-0 . 0 1
-0. 01
o . oo
0 . OO
o. oo
o. oo
0 „ OO
0. 00
0. OO
O. 00
0 . 0 1
0 . 0 1
o. oo
0. 00
0 . 00
0 . 00
0 . OO
0 . 0 1
0.00
0 . OO
0 . OO
0 . OO
o . oo
0 . OO
0..00
0. 00
-0 . 0 1
0 . 00
0 . OO
0. OO
0. 00



RE1 3-4 F'a.ir-1 2 DRAWDOWN - OBSERVATION WELL - RE1 3-1

16; 42

16:44
16: 46
16s 48
1 6 5 SO
1 6 : 52
1 6 : 54
16s 56
16:58
1 7 : OO
1 7 : O2
1 7 : 04
1 7 : O6
1 7 s OS
17: 10
17:12
17:14
17:16
17: 18
1 7 : 20
17:22
17s 24
17:26
17: 28
1 7 : 3O
17: 32
17:34
1 7 : 36
1 7 : 38
17: 40
17:42
1 7 : 44
1 7 : 46
17:48
1 7 : 50
1 7 s 52
17:54
17:56
17:58
1 8 : 00
18:02
1 8 : 04
1 8 : 06
1 8 : O8
18:10
1 8 : 3O
18: SO
19:10
1 9 : 30
20: 10
20:30
20: 50
21:1 0
21:30
21 :50
22 : 1 0

12. 153
1 4 .. 1 53
16,, 423
16. 762
20. 193
22 . 1 93
24. 193
26. 193
28. 193
30. 193
32. 193
34 . 1 58
36. 158
38 . 1 58
40. 158
42. 158
44. 15B
46,, 158
48. 1 58
50. 158
52. 158
54. 158
56. 158
58,, 158
6O . 1 58
62. 247
64. 135
66 .. 1 35
68. 135
70. 135
72. 135
74. 135
76. 135
78. 135
30.782
82. 182
84. 070
86. 07O
S8.07O
90. 070
92.O70
94. 070
96. O70
98. 115
100. 120
1 20 . 280
140.220
160.220
180.220
22O.50O
240.270
260. 33O
280.330
300. 230
320.280
340. 320

6. 29
6.28
6. 29
6.29
6.28
6.29
6.28
6.28
6.28
6 . 30
6.28
6 . 28
6.29
6.28
6.27
6.27
6.28
6 . 28
6.28
6.28
6.27
6.27
6.27
6.27
6.28
6.27
6.27
6.28
6.28
6.27
6.27
6.27
6.27
6.26
6.26
6.26
6.26
6.26
6.26
6.27
6.26
6.27
6.28
6.28
6.27
6.26
6.24
6.25
6.25
6.28
6.28
6.29
6.27
6.27
6.26
6.26

0. 00
0 . 0 1
(") „ OO

0 . OO
0 . 0 1
0 . 00
0 . 0 1
0 . 0 1
0 . 0 1

-0.01
0.01
0 . 0 1
0 . 00
o ; 0 1
O.O2
0 . 02
0 . 0 1
0 . 0 1
0 . 0 1
0 ., 0 1
0., 02
O.O2
0. 02
O. 02
0 . 0 1
0. 02
0.02
0 . 0 1
0 . 0 1
0. 02
0.02
0. 02
0. 02
0. 03
O . O3
0. 03
0 . 03
O. 03
O.O3
0 . 02
0 . O3
0.02
0.01
O.01
O. 02
0 . 03
0.05
0 . 04
0 . 04
0 . 0 1
0 . 0 1
0.00
0., 02
0 . 02
0 . 03
0.03



RE I Run DRAWDOWN OBSERVATION WELL -- RE

2:2
22
2 -.I.''

'"•'•'' ".:-,

23
00
00
oo
01
01
01
02
02
02
03
03
03
04
04
04
05
05
05
O6
06
O6
07
O7
07
08
08
OS
10
11
12
13
14
15
16
17
18
19
20
2.1
22
23
00
01
02
03
04
05
06
O7
08
09

30
5O
1 0
30
50
1O
30
50
10
30
50
10
3O
50
10
30
5O
10
30
50
1 0
30
50
1 0
3O
50
1 0
3O
50
.1. 0
30
50
10
10
1 0
10
1 0
1 0
10
1O
1O
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

3t'U ,.
/itri-ij „

40Ot
420.
440,.
460.
480.
buu .
520.
540.
56O.
580 .
60O.
6 2O.
640.
660.
6 SO.
700.
720,.
740.
760.
780.
80O..
820 .
84O.
860.
seo.
9OO.
920.
940.
960,
9SO .

i 060.
1120.
1 180.
1240.
1 3OO.
1 360 .
1420.
1480.
1540.
1 600 .
166O.
1720.
1780.
1840.
1900.
1960.
2020.
2080 .
2140.
2200.
2260.
737O
2380 .
2440.

300
270
2 7 0
270
27O
270
270
2/0
27 O
220
230
230
230
230
23O
230
23O
ISO
320
280
280
280
320
320
320
320
320
320
320
32O
320
320
5OO
200
2OO
200
20O
2OO
200
200
1 00
3OO
3OO
3OO
2OO
200
200
300
300
200
200
200
200
<•-. (-)(-)

3OO
200

6.
6 .
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6..
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

26
26
26
26
2 6
25
25
24
24
25
25
24
24
24
24
24
24
.»., ~r

2 3

'"' "?,

24
24
24
24
24
24
23
f? "̂
23
22
•̂' ,.;'

+L. -~*

2.' •->
24
j:''. •_'>

24
26
28
27
29
30
31
T7. '.'

O1 --•

34
34
33
3 3
33
37-i
31
31
30
29
29
26

0.
0.
0 .
0.
0 .
O.
0.
0.
0.
0.
0.
0.
0.
0.,
0.
0.
O „

O.
0.
0.
0.
O.
0.
O,,
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
-0.
-O.
-0.
-0.
-O.
-0.
-0.
-O.
-0.
-O.
-O .
-0 .,
-0.
0.
0.
0.

03
0 3
03
03
03
O4
04
05
O5
04
04
05
05
O5
05
05
05
06
06
O6
05
05
05
05
05
05
06'
06
06
07
07
O6
06
OS
06
O5
03
0 1
02
00
01
O2
03
04
05
05
04
04
04
04
02
02
01
00
OO
03



RE I 3-4 Run DRAWDOWN OBSERVATION WECLL == RE1 3--J

1 0
1 1
12
1 3
14
15
16
17
18
19
20
21
t--, /•-,

23
00
0 1
02
03
O4
O5
06
07
03
O9
1O
1 1
12
1 3
14
15
1.6
16

10
:i o
1 0
JO
:!. 0
10
10

10
10
10
1 0
10
10
10
1 0
.1. 0
3. 0
1 0
1 0
1 0
.1. 0
10
10
1 0
10
1 O
10
10
10
1 0
10
£•- ,-••-,
!...' "/

25OO..
2560,
2620,,
2680.
2740,
2 BOO.
2360.
2920.
2980.
3O40.
3100.
3 1 6O .
3220.
3280.
3340.
34OO.
346O.
352 O.
.3580.
3640.
3700.
3760.,
3320,,
3880.
3940.
400O.
4060 .
4120.
4 1 80 .
4240 „
4300.
4349.

300
30O
300
300
200
20O
30 O
200
20O
200
200
2OO
200
20O
200
20O
20O
20O
200
200
2OO
4OO
200
2OO
200
200
300
20O
2OO
30O
200
70O

6 „
6 „
6.
6.
6 .
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6,,
6.
6.
6 .
6.
6.
6.
6.
6.
6.
6.,
6.
6 .
6.
6.
6.
6.

/-• , |- -
j-:. .. j

25
•-..•• 71;

20
IS
18
15
14
14
13
12
12
13
13
12
12
1 1
1.1
11
11
10
1O
10
1 0
1 1
12
12
07
13
14
14
17

0 ,.
0.
O ,.
0.
0.
0.
0.
0.
o.
0.
o.
o.
0.
o.
o.
0.
0 .,
0.
0,
o.
0.
o.
0 „
0.
0.
0.
o.
.0.
o.
0.
0.
0.

04
04
06
09
11
11
14
15
15
16
17
17
16
16
17
1 7
18
18
18
18
19
19
1 9
1 9
1 8
17
17
22
1 6
15
15
12



RE I Run RECOVERY OBSERVATION WELL RE I Pane 1

PROJECT NAME ;: FRENCH LTD.,
PROJECT NUMKER : 275-- 3 4
TEST NAME : RE I 3-4 Run 4*2
TEST TYPE : RECOVERY
WELL NUMBER : RE I 3-1 INPUT 3
RADIUS: NOT AVAILABLE
START DATE : 21~Aug~86
START TIME : 16:59
WATER START LEVEL: , 6.29 EEET
WATER STOP LEVEL: 6.17 FEET
TOTAL PUMPING TIME: 4349.7 MIN

TIME

16s
16:
16:
1 6 :
16:
16:
16:
1 6 :
16:
1 6 :
16:,
17s
3.7:
17:
1 7 s
17:
3.7;
1 7 :
'17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
1 7 :
17:
17:
1 7 :
17:
17:
17:

59
59
59
59
59
59
59
59
59
59
59
00
OO
00
0 3.
01
01
O2
O2
O2
O3
03
O3
04
O4
04
05
05
05
06
06
O6
07
07
07
08
08
OS

E . T .
(MIN )

0 .
0 .
0.
O.
O.
0.
0.
0 .
0.
0 .
0.
1.
1 .
1 .
2.
jl. •

j::! »
-,.

•_':• .-

-.'_' B

4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7 .
7.
8.
8.
8.
9.
9.
9.

O84
1 67
253
334
417
501
584
667
751
834
917
00 i
389
723
056
389
723
056
389
~7 '".'•'' '.'•'•',

056
389
723
056
389
723
056
389
723
056
389
723
056
389
723
056
389
723

LEVEL

6 .
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6..
6.
6 .

6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

37
17
16
16
H /
j. O

1 7
17
17
38
3.7
16
17
3.6
16
16
16
3. 7
17
16
17
17
16
16
17
16
16
16
16
16
16
16
16
17
16
3.7
16
16
17

Delta
<KL-.L;

0 .
0 .
0.
0.
0 .
0.
0.
0.
-0.
0.
0.
0 .,
0.
0.
0.
0.
O.
0.
0.
O.
O.
0.
0.
O.
0.
O.
0.
O.
0.
0.
O.
0.
0.
0.
0.
0.
O.
0..

H

00
00
01
01
0 1 •
00
00
OO
O3
OO
01
OO
O 3.
0 1
01
01
OO
OO
01
OO
OO
01
0 1
OO
01
01
01
01
01
01
01
01
00
01
00
01
01
OO

Delta
(RES

0.
O .
0 .
0.
O.
0 .
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0 .
0 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.

)
1
1
i
1
i
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1

H

-I.'.'

.,;'!.

3
.....

J.

2
2
J-"'

1
2
"̂
v

3
~'i
~''i
3

.1-
•" '•

.j.
1-7.

2
T;

^12
1
1
1
1
i
1
1
1
1
1
i
1
1
1

T;
r̂,

~.j-

3
3
3
_,

"?•

2
"*%

•'"5

"•T(

3
2



RE'S. 3-4 Run 2 RECOVERY - OBSERVATION WELL = RE I 3-1 Paae

17:
17;

1 7 :
1 7 5

1 7 s
17:
17:
17s
17:
17:
17:
17:
17:
1 7 t.
17:
17:
1 7 ::
17:
17s
17:
1 7 :
17:
17:
17;
17:
17s
18:
18:
18:
18:
1 8 :
18:
.1. 8 :
18:
18s
18:
18:
18:
18:
IB:
18:
18:
18:
18:
18:
18:
18:
19:
19:
19:
20:
20:
20:
21:
21:
21:

09
:i 1
1 3
15
1 7
19
21
23
25
27
29
31
3 3
35
37
•3 '••/
41
43
45
47
49
51
5 •-'•
55
57
59
0 1
O3
O5
O7
09
13
1 3
15
17
19
2 i
^ 3
25
27
29
3 1
33
35
37
39
59
19
39
59
19
39
59
19
39
59

1 0 .
i 2 „
1 4 „
1 6 .
18.
20.
22.
24.
26.
28 .
3O .
32 .
34.
36.
38.
4O',,
42.
44 ..
46.
48.
50.
52.
54.
56,.
58.
6O .
62.
64.
66.
68.
70.
72 .
74.
76.
73.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.

1 OO .
1 2O .
140.
1 60 .
180.
2OO .
22O.
240.
260.
280.
300 .

O
•i

4
1
1
2

56
65
95
65
65
03
203
2
2
.-•• ,
X..

25
25
25
225
2 2 5
2
2
25
25
225
xl

X̂ '

x:'

2

x:!

2

.̂
2
xl

2
2
2
2
2
-i~

2
'".'••
..::.'
o

Ĵ l

..•:.

2

2

25
25
'••;• IT

25
25
25
•""i t~'

25
25
25
25
25
•~. r--
X.. i-'

25
2 5
25
25
••••j tir

25
--"i LI'

25
25
25
225
225
225
225
225
xJ.

2
2
2
r-,

JL.

xl

X̂
f,

2
2
1
1

25
25
3O
30
30
30
20
2O
2O
20
20
20
20

6.
6.,
6,,
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6,.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6 .
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
15.
15.
15.

16
16
17
16
16
17
16
16
18
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
16
15
15
15
15
15
15
15
15
15
15
15
15
15
14
14
14
14
14
14
14
13
13
12
12
12
12
12
96
96
96

0 .
O.
0 .
0.
0.
o.
0.
0.
-0.
0.
0.
o.
o.
o.
0.
0.
0.
o.
o.
0.
0.
0.
o.
o.
o.
o.
0.
0.
0.
0.
0 .
0.
0.
0.
0.
0.
0.
o.
o.
o.
0.
0.
0.
o.
0.
0.
0.
o.
0.
o.
0.
0.
0.
-9.
Q

-9.

01
01
00
O3
01
OO
01
01
01
01
01
01
01
01
01
01
01
01
0 1
01
01
01
01
01
OO
01
02
02
02
02
02
02
02
02
02
02
O2
O2
O2
03
03
03
03
03
03
O3
O4
04
05
05
05
05
O5
79
79
79

0.
0 «
0.
o .
0 .
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
o.
0 .
0.
0.
o.
o.
o .
c.
0.
0.
0.
.0.
0.
o.
o.
0.
o.
o.
o.
0.
o.
0.
0.
o.
o.
o.
o.
0.
o.
0.
0.
0.
0.
0.
0.
9.
9.
9.

13
13
12
13
13
1 2
13
13
11
13
13
13
1 3
13
13
13
13
13
13
13
13
1 3
13
13
12
13
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
16
16
17
17
17
17
17
67
67
67



RE I 3--4 Run RECOVERY •- OBSERVATION WELL = RE I 3-1 Page

j'.'. J.'.

22
2 '̂ '

2 -I'*

2 "'i
23
00
OO
00
Ol
01
01
02
O2
02
03
03
O3
04
04
04
O5
05
O5
06
06
06
O7
07
07
OB
08
08

19
39
59
19
•3 V
59
19
39
59
19
39
59
19
39
59
1 9
_,. ̂

59
.1 9
39
59
19
39
11_ ..̂

19
3 ''i
59
1 9
39
*— " O

1.9
"•:; v-ji

53

320.
340.
360.
380.
40O.
42O.
44O.
460 .
480.
5OO .
520 .
540.
56O .
580 .
600 .
620.
640.
660.
680.
7OO .
720.
740 .
760.
780.
ROO
820.
84 O.
860.
880.
900,,
92O.
94 O.
954 .

120
200
2 2O
220
220
220
220
220
220
220
220
220
20O
2OO
20O
2 00
2OO
*:' 2 O

220
220
220
220
170
O8O
O8<">
O80
080
07 O
1 70
170
1 7O
1 30
5 SO

.1 5 .
15.
15.,
15 .
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
1 5 .
1 5 .
1 6 .
16.
1 6 .
16.
15.
1 Cr

15.
15.
15.
15.
15.
15.
15.
15.

97
97

98
98
98
98
98
98
98
98
98
98
98
99
99
99
99
99
99

00
00
OO
00
95
95
95
95
95
95
95
96
98
96

-9 .
-9.
... 9 _

-9 .
-9.
-9.
-9.
-9 .
-9.
— O

-9.
9

-9.
-9.
-9.
o

-9.
-9.
-9.
9

-9.
-9.
o

-9.
-9.
-9.
-9.
- o/ .
-9.
--9.
_. .O

-9.
-9.

80
80
81
81
81
81
81
81
81
81
81
81
81
82
82
82
82
82
82
83
83
83
83
78
78
78
78
78
78
78
79
81
79

9.
9.
9.
9.
9 .
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.
9.

68
68
69
69
69
69
69
69
69
69
69
69
69
7O
7O
70
70
70
70
71
71
71
71
66
66
66
66
66
66
66
67
69
67



RET -4 Run 2 DRAWDOWN - GB9ERW WELL = RE I

PROJECT NAME s
PROJECT NUMBER ;
TEST NAME :
TEST TYPE j
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
275-14
RE I 3-4 RUN tt 2
DRAWDOWN

REI 3-2 INPUT 6
NOT AVAILABLE
21-Au.g-86

16: 30
5.87 FEET

T I ME

16:
1 6 :
16:
1 6 :
16:
16:
16s
16:
16:
16:
16;
16s
16s
1 6 5

1 6 :
16:
16s
1 6 ;
1 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

30
30
3O
30
3O
30
30
30
30
30
3O
30
33
3 1
3 1
32
•J-'1 !*:.'!

3 2
3 3
•3 3
_.,. _.,.

34
34
34
35
35
35
36
36
36
37
37
37
38
38
38
39
39
39
40

E.T.
( M I N )

0.
0,.
0.
0.
o.
0.
0.
o.
0.
0.
o.
0 .
1 .
1.
1.
2,,
2 a

2.
•Jj u

3 ,
~'.;

4 n
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9.
9.
10.

ooo
084
1 67 .
251
334
417
501
584
667
751
834
917
oo:i
391
724
058
39 1
724
O58
391
724
OSS
391
724
058
391
724
O58
391
724
058
391
724
058
391
724
058
39 1
724
058

LEVEL

nr

5.
IT::

3.
5.
5.
5.
t_.' n

5.
5.
tr

5.
L'"
!_.' P

5.
tl"

5.
ET1

cr
i»J a

5.
tr
uJ •

5.
er

5 .

5.
5.
5.
5.
5.
5.
5.
5 .
5.
5.
5.
5.
cr
i—' *
trr

5.
5.
5.

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
88
87
87
87
88

Delta H

0.
O.
O.
0.
O.
0.
0.
0.
p.
0 .
0.
0.
0 .
0.
o.
o.
0.
0.
0.
0.
o.
o.
0.
0.
o.
o.
0.
0.
o.
0.
0.
0.
0.
0.
0.
-o.
0.
0.
o.
-0.

oo
00
oo
00
oo
00
00
00
00
oo
oo
oo
00
oo
00
oo
00
oo
oo
00
00
oo
oo
00
oo
00
00
oo
oo
oo
00
00
oo
00
oo
01
00
00
oo
01



RE I 3-4 Run DRAWDOWN OBSERVATION WELL. = RE I

1 6 : 42
16:44
16:46
16:48
1 6 : 50
16:52
1 6 : 54
16:56
16:58
1 7 : 00
1 7 : 02
1 7 : O4
17:06
1 7 : O8
17:1 0
17: 12
1 7 : 1 4
17:16
17:18
17:20
17: 22
17:24
17: 26
1 7 : 28
17: 30
1 7 : 32
17:34
17:36
1 7 : 38
1 7 s 40
17:42
17:44
17: 46
17:48
17:50
1 7: 52
17:54
17:56
1 7 : 58
1 8 : 00
18: O2
1 8 : O4
18:06
1 8 : 08
18:. 10
18:30
18:50
19:1 0
1 9 : 30
20 : 1O
20 : 30
20: 50
21: 10
21:30
2 1 : 50
22:1 0

1.2. 153
14,, 153
16.423
38. 762
20. 193
22. 193
24. 193
26. 193
28. 193
30. 193
32. 193
34. 158
36 . 1 58
38. 158
40. 158
42. 158
44 . 1 58
46. 158
48. 158
50. 158
52. 158
54. 158
56. 158
58 . 1 58
6O . 1 58
62.. 247
64., 135
66 . 1 35
63. 135
7O. 135
72. 135
74. 135
76. 135
78. 135
SO. 782
82. 182
84,. O70
86.07O
88. O7O
90.07O
92.07O
94. 070
96.070
98. 115
100. 120
120.280
140.220
160.220
180. 220
220 . 500
240.270
260. 330
280. 330
300. 230
320 . 280
340. 320

5. 87
5.87
5.87
5.. 87
5.87
5.87
5.87
5.87
5 . 87
5.88
5.87
5.88
5.88
5.87
5.87
5.87
5.88
5 . 88
5.80
5.88
5.87
5.88

' 5.87
5.88
5.88
5.87
5.88
5.88
5 . 88
5.88
5.88
5.88
5.83
5.88
5. 88
5.87
5.88
5.88
5.88
5.88
5.88
5.88
5.89
5.89
5.88
5.88
5.87
5.88
5.88
5.90
5.90
5.90
5 . 90
5.89
5.89
5.90

0 „ oo
0. 00
0 „ OO
0. OO
0 . 00
0. 00
0 . OO
0. OO
0 . OO
-0 . 0 1
0. 00
-0 . 0 1
-0 . 0 1
o.oo
0. OO
0. OO
-0. 01
- 0 . 0 3
-0 . 0 1
-o,. o:i
0 . OO
-0. 01
0 . 00

-0.01
-o . o i
0 . 00
-0 . 0 1
-0.01
-0 . 0 1
-0 . 0 1
-O. 01
—0. 01
-0 . 0 1
-0. 01
-0. 01
0 . 00
-o . o i
-o.oi
-0 . 0 1
-0 . 0 1
-0.01
-O.OI
-0 . O2
-o . 02
-0.01
-0.01
O . OO

-0.01
-O.OI
-0. 03
— 0 ., 03
-0 . 03
-0. 03
-0. 02
~o . 02
-0 . 03



RE I Run DRAWDOWN OBSERVATION WELL = RE I 3-2

22
*•:! j-.:!

7 3

2 3

2 ..'••

00
00
00
01
0 .1.
01
02
02
Ov
03
O3
03
04
04
04
OS
05
05
06
06
O6
07
07
07
08
08
08
10
1 .1.
1 2
1 3
14
15
16
17
18
19
20
21
22
23
00
01
02
03
04
05
06
07
08
09

30
50
1 0
30
50
10
30
5O
10
30
50
1 0
3O
SO
1O
30
<-'-, 1 *
V.. ' V •"

10
30
50
10
30
50
1 0
30
50
1 0
30
5O
10
30
50
1 0
10
10
10
1 0
10
10
10
1.O
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

'360.
39O.
400 .
4 2 0 n

4 40.
460.
480.
500.
520.
540.
56O.
580 .
6OO.
620.
640.
660.
680,,
700.
720.
740.
760.
780.
80 O.
820.
840,.
860.
880.
900.
920.
940.
960,,
930.
1060.
1 12O
11 SO.
1240.
1300.
1360.
1420.
1 480 .
154O.
1600.
1660.
172O.
178O.
1840.
1900.
1960.
2O20.
203O.
214O.
2200.
2260.
2320.
2380.
2440.

30O
270
27O
270
270
270
27O
270
27 O
22O
23O
230
230
230
230
230
2 3 O
180
320
280
28O
280
320
320
320
320
32O
320
32 O
320
320
320
500
T-'OO
2OO
200
2OO
20O
2OO
200
1 00
3OO
3OO
3OO
200
200
200
300
3OO
200
2OO
200
200
200
300
200

c"i
cr
\-< •
tr

"S
tr-'
wJ .

5.
5.
5.
i_f „

5.
5.
5.
c:;
V—' •

5.
5.
cm
iJ .

5.
5.
5.
5.
£:•

5.
5.
'ci .
5.
C."

5.
5.
5.
5.
5,
cr-

5.
5.
5.
5.
5.
K~i
cr(

cr

5.
5 .
cr
U .

5.
5.
5 .
5.
5.
5.
5.
cr
*._' .

5.
5.
5.
5.
5.

89
39
89
88
88
88
87
87
87
86
86
86
85
85
85
84
84
83
83
83
83
83
83
82
82
82
81
81
81
80
80
80
79

SO
79
81
82
84
83
86
87
88
88
89
89
89
88
88
87
86
85
35
84
S3
81
80

— 0.
— 0 ..
-0.
-0.
— 0.
-O.
0.
0.
0.
0.
O.
O.
O.
0.
O.
O.
0.
O.
0.
0.
0.
0 .
0.
0.
O.
on
O.
0 .
0.
0.
O.
0.
0.
0.
0.
On

O.

0 .
0.
0.
0.
-0.
-0.
— 0.
-O.
-0.
-0.
-O.
0.
0.
o.
0.
0.
0.
0.
o.

02
O 2
02
0 1
01
01
00
oo
00
01
01
01
02
02
02
03
03
O4
04
04
04
O4
O4
05
05
05
06
06
06
07
07
O7
08
07
08
06
05
03
04
01
00
01
01
02
02
02
01
01
00
01
02
O2
03
04
O6
07



KE:I: 3-4 Run 2 DRAWDOWN OBSERVATION WELL =•• RE J 3-2

10
11
12
1 3
14
15
1.6
17
18
19
20
21
22
23
00
01
02
03
O4
05
06
07
08
09
1 0
1 1
12
13
1.4
15
16
16

.1. 0
J 0
1 0
.10
10
10
10
10
10
1. 0
10
10
10
10
10
10
1 0
1 0 .
1 0
10
10
10
10
1 0
1 0
1 0
10
1 0
10
1,0
1 0
59

2500 ,
256O,,
2620.
2680.
"2740.
2 BOO.
2860.
2920.
2980 .
3040.
310O.
3 1 60 .
3220.
3280.
334O.
3400.
3460,,
3520 .
358O „
3640.
3700.
37 6O.
3820.
388O .,
3940.
4000.
4060.
41 2O.
4 1 80 .
4240,
4300 .
4349.

300
300
300
300
200
200
300
200
2O 0
200
20O
20O
200
2OO
2OO
2OO
200
200
200
200
200
40O
200
20O
200
20O
300
2OO
2.00
300
2OO
700

5.
5.
5 .
5.
5.
!5.
5.
5.
5.
5.
cr

5.
5.
5.
5.
5.
5.
5.
Cl'

5.
5.
cr

5.
5.
C."

5.
5.
C."
V.J t>

5.
cr

5 .
5.

78
78
77
75
74
73
71
70
68
66
65
64
63
62
61
61
6O
59
59
58
58
57
57
57
57
57
57
56
59
59
59
62

0 :.

O.

0 .
0,,
0 .
0.
0.
o.
o.
o.
0.
o.
0.
0.
0.
o.
o.
0.
o .
0.
0 .
0 .,
0.
0.
0.
o.
0.
o.
0 .
0.
0 .,
0.

09
0 9
1 0
1 2
1 3
14
16
17
19
21
22
23
24
25
26
26
27
28
28
2 V
29
30
30
30
3O
3O
3O
31
28
28
28
•"'.. IT-



REJ 3-4 Run RECOVERY - OBSERVATION WELL = REJ Paqe 1

PROJECT NAME :
PROJECT NUMBER
TEST NAME :
TEST TYRE :
WELL NUMBER :
RADIUS:
START DATE :

FRENCH LTD.
275-14
RE I 3-4 Run #2
RECOVERY

REI 3-2 INPUT 6
NOT AVAILABLE
21-Aug-86

START TIME
WATER START
WATER STOP

••

LEVEL:
LEVEL:

TOTAL PUMPING TIME:

T I ME

1 6 : 59
16:59
16:59
1 6 : 59
1 6 : 59
16:59
1 6 : 59
16:59
16:59
1 6 : 59
16:59
17s OO
1 7 : OO
17:00
1 7 : 0 1
1 7 : 0 1
17:01
1 7 : O2
1 7 : O2
1 7 : 02
1 7 : 03
1 7 : 03
1 7 : O3
1 7 : 04
1 7 : 04
17:O4
1 7 : 05
1 7 : 05
1 7 : 05
1 7 : 06
1 7 : 06
1 7 : 06
1 7 : O7
17:07
1 7 : 07
1 7 s 08
1 7 : 08
1 7 : 03

E . T .
( M I N )

0 . O84
0. 167
0 . 25 1
0. 334
0.41 7
0 . 50 1
0.584
0.667
0.751
O. 834
0.917
1 ., OO 1
1 .389
1 . 723
2 . O56
2.389
2.723
3.056
3., 389
3.723
4 . 056
4 . 389
4.723
5 . 056
5.389
5.723
6 . O56
6 . 389
6.723
7.056
7 . 389
7.723
8.O56
8. 389
8.723
9.056
9.389
9 . 723

16:59
5.87
5.62

4349.7

LEVEL

5.62
5.62
5.62
5 . 62
5.62
5.62
5.62
5.62
5. 62
5,62
C~ / •—;w.1 » o./:.
5.62
5.62
5.62
5.62
5.61
5.62
5.61
5.61
5 . 6 1
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5 . 62
5.62
5., 62
5.62
5.62
5.62
5,. 62

FEET
FEET
MIN

Delta H
(REG)

0. OO
0 . 00
0. OO
0 . OO
0.00
0. 00
0 . 00
0 . OO
0. 00
0. OO
0 . OO
O . OO
0 . 00
0. 00
O. OO
0 . 0 1
O. 00
0 . 0 1
0 . 0 1
0 . 0 1
O. OO
0 . 00
O. OO
6 . oo
0 . 00
0 . OO
0 . 00
0 . OO
o.oo
0.00
0 . 00
0 . OO
O. OO
0 . 00
0.00
0 . OO
0 . 00
O. 00

Delta H
(RES)

O.25
0.25
O.25
0 . 25
0 . 25
0 . 25
0.25
0 . 25
O.25
0.25
0.25
0 . 25
0.25
0.25
0.25
0 . 26
0.25
0.26
0 . 26
0 . 26
0 . 25
0 . 25
0 . 25
0 . 25
0.25
0 . 25
0.25
0 . 25
0.25
0.25
0.25
0.25
0.25
O.25
0.25
O.25
0 . 25
0.25



RE I 3-4 Run 2 RECOVERY - OBSERVATION WELL = RE1 F'aqe

.1 7 :
17:
1 7 :
17:
1 7 s
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17;
17:
17:
17:
17:
17:
17:
17:
17:
18:
18:
1 8 :
18:
18:
18:
18:
18:
1 8 :
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
19:
19:
19:
2O :
20".
20:
21 :
21:
21:

09
11
13
15
17
1 9
21
.£, -3
'••jer
*-*-}
r-,—f
^ /

29
31
3 3
35
37
39
41
43
45
47
49
51
53
55
57
59
0 1
03
05
O7
09
11
13
15
1 7
19
21
23
Ĵ  v_'

27
29
31
33
35
37
39
59
19
39
59
19
39
59
19
39
59

1 0
3 2
1 4
16
18
20
!̂y_
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
er yi

56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98

1 00
120
140
160
180
200
220
240
260
280
300

„
..
.
.
.
n

.
*
.
„
„
.
.
.
.
.
.
.
.

„
.
.
.
.
.
.
„
.
„
.
.
.
„
.
.
.
.,
„
»
.
.
.
.
.
.
.
.
.
.
„
„
.
.
.
„

056
165
495
165
165
2O3
2O3
225
225
225
225
f~i '"J L̂ '

j£ S~ v. J

225
225
•— . '-•i cr
-- j::. vJ

Jl 2 5

225
225
225
225
225
225
225
^ A± Cj

f", f~, cr
JL. .»:.. 1...'

225
225
•'•", ••"! Cr

.C. Ĵ  -uJ

225
225
j'l .,-- C.t

225
225
225
225
225
225
225
225
225
*-> *™i C.T
ĵ -̂ l̂ J

225
225
225
230
230
23O
230
220
220
220
220
220
1 20
12O

U"1

c.r

cr

c:'

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
•5.
5..
5,
5.
5.
L'.t .
5.
5..
5.,
5,,
5,,
5..
5.
5.
5.
r"i

5.
tr

5.
5.
5.
5,,
cr
J „

5,.
5.
5.
5,.
5.
5.
5.
5.
5,.
5.
5.
5.
5.
5.
5.

-999.
15.
15.
-15.

62
62
62
62
62
62
62
62
63
62
62
63
62
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
64
63
64
64
64
64
64
63
63
63
62
62
99
58
57
55

O.
O .
0 .
0.
O.
0.
0.
0.
-0 .
0.
0.
-0.
0.
-o.
-0.
-0.
-0.
-o.
— 0.
-0.
-0 .
-0.
-0 .
-0.
-0 .
-0 .
-0.
-0.
-o .
-0 .
-0 .
—0.
-0.
-0 .
-o.
-o .
— 0 .
-o.
— 0 .
-0.
-0.
-o.
-0.
-o.
-0.
-o.
-0.
-0.
-0.
-0.
0.
0.

1 005 .
-9.
-9.
-9.

00
00
00
OO
00
OO
OO
OO
01
OO
OO
Ol
OO
01
01
01
01
01
01
01
Ol
01
Ol
01
01
01
Ol
01
Ol
Ol
0 1
Ol
Ol
01
01
Ol
01
02
02
02
02
01
02
02
02
02
02
01
Ol
01
00
00
61
96
95
93

0
0
O
0
o
0
0
o
o
<:>
o
0
o
0
o
o
0
o
0
o
0
0
0
0
o
o
o
o
0
0
0
0
0
0
o
o
0
o
o
0
o
0
0
0
0
0
0
o
0
0
0
o

1 005
9
9
9

„

.

m

.

.

.

•

•

.

•

.

•

.

„

m

u

H

m

m

m

*

m

m

.

m

H

m

m

B

B

m

m

B

m

m

m

„

m

m

m

m

m

m

•

B

•

•

m

m

m

m

m

m

m

m

m

-il. i_.'

'•"it."
Ĵ. ....'

25
'? c-'i
Ji. vj

25
25
25
24
25
25
24
25
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
23
•£!•-•<
/••}— r
.-' Ĵt

23
24
23
23
23
23
23
24
24
24
25
*~\tz:
-£lw>

86
71
70
68



RE I 3-4 Run 2 RECOVERY OBSERVATION WELL = RE I. F'aqs

.,:;' _.::'

.i- !.:-

22
''"' ":^

v—, -;r
jL. •-'

,,-.;' ..'_•>

00
00
CO
01
01
01
02
02
02
O3
03
03
04
04
04
O5
05
O5
06
O6
06
O7
07
07
08
O8
08

J9
3 9
59
1 9
39
59
19
39
5 '9
19
39
59
19
39
59
19
39
59
19
3 9
59
19

'•.T fl

•-'• ~f

15 V
19
39
59
19
39
59
19
39
53

3 2O ,.
340.
360,
380 .
4OO.
420.
440.
460.
48O.
5OO .
52 O.
540.
56O .
580.
600 .
620.
640.
660.
68O.
7OO.
720.
740.
760.
780.
800 .
820.
840.
860.
88O.
900.
92O.
940.
954.

120
200
220
2 2O
22O
2 2O
220
220
22O
220
220
220
20O
200
200
200
2OO
220
220
220
220
220
17O
08O
O80
080
O8O
070
170
1 7O
17O
130
58O

15,
15.
15.
15.
15.
15.
15.
115.
15.
15.
1 5 .
15.
15.
15.
15.
1 5
15.
15.
15.
1 r"j

15.
15.
i v.,'.1 •
4 IZ'

15.
15.
15.
15.
15.
15.
15.
15.
15.

55
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

--9.
-9 .
-9.
-9 .
-9.
— O

-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
o

-9.
-9.
-9.
o

.... C'

-9.
-_O

-9 .
O

-9.
-9.

93
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

.

.

.

B

„

•

m

m

„

•

.

.

„

.

»

.

.

«

.

.

•

«

.

•

„

„

B

„

,

.

.

.

„

68
67
6 /
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67



RE I 3-4 Run DRAWDOWN OBSERVATION WEIL!... = RE I PC! Of? 1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER :
RAD I US:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
275-14
RE1 3-4 RUN tt 2
DRAWDOWN

REI 3-3 INPUT 7
NOT AVAILABLE
21-Aug--36

16: 30
7.32 FEET

TIME

16:
16:
16:
1 6 :
16s
16:
1 6 :
1 6 :
16:
16:
1 6 :
1 6 :
1 6 1
1 6 :
16:
16:
16:
16:

• 1 6 :
1 6 :
16:
16:
1 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

30
30
30
3O
30
3O
30
30
30
3O
30
3O
31
31
3 1
32
•3 -:.'.'

32
. ji .\
"*, '*,
33
34
34
34
35
35
35
36
36
36
37
37
37
38
38
38
39
39
39
40

fc. . T .
(MIN)

0 .
0.
0.
0.
c „
0 „
0 .
0.
0.
o ,.
0.
0.
1 .
1...
1 .
2.
'?•'•

2.
O n

3 .
-̂
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8..
8.
9.
9.
9.
10.

ooo
OS4
167
251
334
417
50 5.
584
667
751
834
9 j 7

oo i
39 1
724
058
393
724
O58
39 1
724
O58
391
724
O58
391
724
058
391
724
058
39.1
724
O58
391
724
058
391
724
058

LEVEL

7 .
7.
7.,
7 _

7,,
7 .
7.
7.
/ m

7 .
7.
7.
7.
7,.
7 „
7 .,
7 .
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

32
O O
...,. _,.

-Tr~r

_,. ...,.

•1"' '."."'

7\7,
/'i ,'*i

33
~r, /r.
33
-.7; ;":;
..:v ...,.

_., ....

.-,. ...,

-,. ._,.

o -J:'
_,. _,̂

7i7i

•I'1 0

7.7%

O -I'1

O • J1

oo

33
33
%!'• -JT"

3 7-1

33
33
33
33
33
r̂ r*.
34
34
34
33
34
34

Delta H

0.
-O .
—0.
— 0 .
-0.
—0.
- 0 .
-0.
-0.
-0 .
-0.
— 0 .
-0 .
-0 .
-0.
-o .
-0.
-0 .
-0 .
— I""}

-0.
-o .
-0 .
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-o .
-0.
—0.
-0.
-0.
—0.
-0.

00
01
01
01
01
0 .1.
01
0 1
OJ
01
01
01
0 1
01
0 1
01
Oi
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
02
02
02
01
02
02



Run DRAWDOWN - OBSERVATION WELL = RE I

16
16
16
16
16
1 6
16
16
16
17
17
17
17
17
17
17
3.7
17
1 7
17
17
3 7
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
IB
18
18
18
18
18
IB
18
19
19
20
20
20
21
21
21
22

;
S
:
t

;
S
:
;

:
0

•
;

5

:
s
:
:
;;

:
J

,-,
i
;;

:
:
;

:
,"
;

£

;
"
j
;

•

;

*

2

:
:
:
:
m

:
:
:
i
•
s
s
!

:
:
:
*

:

42
44
46
48
50
52
54
56
58
00
02
04
O6
OS
10
1 2
14
16
18
2O
.•--, .--,

24
26
2 o

30

32
34
36
38
40
42
44
46
48
50
52
54
56
58
OO
02
04
O6
OB
10
30
50
10
3O
10
30
50
10
30
50
10

•i -'"i
.1. .•-'. it

14.
16.
18..
20.
22.
24.
26.
28.
3O.
32.
34.
36.
38.
40.
42.
44..
46.
48.,
50 .
cr ••";•

54 ,.
56,,
58.
60.
62,.
64,,
66.
63.
70,.
72.
74.,
76.
78.
ao.
82.
84.
86.
83.
90 .
92.
94.
96.
98.

1 00 .
120.
1 40 .
160.
ISO.
220.
240.
260.
280 .
300 .
320.
340.

1 53
1 53
423
762
193
193
193
193
1 93
193
193
1 58
158
158
158
358
158
158
158
158
158
158
158
158
158
247
135
1 35
135
135
135
1 35
135
3.35
782
182
O70
070
070
O7O
070
O70
070
115
120
280
22O
220
220
500
270
330
330
230
280
320

/ .
7 .
7.
/ .
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 .
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7..
7.
7.
7.
7.
7.
7.
7.
7.

33
.,'.;, 3

34
34
34
34
34
34
34
34
34
35
35
35
35
35
35
35
35
35
3 l::i

35
35
35
35
35
35
35
35
3 5
3 5
35
35
35
35
35
35
36
35
36
36
36
36
36
36
37
37
35
35
34
34
•j> 3
32
r̂ 2
32
30

— 0
-0
— 0
-0
— 0
— 0
-0
-0
-0
— 0
-o
-0
-o
-0
— o
-o
— o
—0
-0
— 0
— 0
-0
— 0
...(-)
— 0
— 0
— 0
— 0
-o
...(-)
-o
-0
— 0
-0
-0
-o
— o
— 0
— 0
-o
-o
-0
-o
-0
-0
-0
-0
-0
-0
-0
— ("l

-0
o
0
0
0

„

„

„

.

.

.

.

.

.

,

.

.

,

,

.

B

.

„

„

.

„

„

„

.

.

.

.

„

.

„

.

.

,.

„

.

B

.

.,

.

m

.

.

.

.

•

.

B

•

•

.

.

,

B

•

.

.

0 .1.
o i
02
02
02
02
02
02
02
02
O2
O3
03
O3
03
O3
03
03
03
03
03
O3
03
O3
O3
0 3
03
O3
03
03
03
O3
03
O3
03
03
03
04
03
O4
04
04
04
04
04
05
O5
03
03
02
02
01
00
00
00
02



RE I 3-4 Run DRAWDOWN OBSERVATION WELL = RE I 3-- 3

22s
•';:••".• „

23:
'~, ••••:; .-.
'".'" "•I D

00 :
00:
OO :
01 :
0 1 :
0 1 :
02:
02:
O2 :
03:
03:
03:
04:
04:
04 :
05:
O5:
05:
O6 :
06:
06 :
07 :
07:
O7:
OS :
08 :
OS:
1 O :
11:
12:
1 3 :
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
00 :
01:
02 :
03:
04 :
05:
06:
07:
08 :
09:

30
SO

1 0
30
50
10
3O
5O
10
30
5O
1 0
30
50
10
3O
50
10
30
5O
:) 0
3 0
50
10
30
50
io
3O
50
1 0
3O
50
IO
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

360.
380.
400.
4>'O-
440.
460.
480.
500.
520 .
540.
560.
580 .
600..
620.
64 O.
660.
680.
700.
720,,
740.
760.
7 SO.,
80O.
820,,
840.
860.
880.
90O .
92O.
94O.
960 .
9SO.
1O60.
1 1 20 .
118O.
1240.
130O.
1 360 .
142O.
1480.
154O.
1 600 .
1 66O .
1720.
1780.
1840.
1 900 .
1960.
202O.
2O80.
2140.
2200.
2260.
2320.
2380.
2440.

300
270
270
2 7 <">
270
270
27O
270
270
220
230
230
230
230
23O
230
230
180
320
280
280
280
3 2O
320
3 2O
320
320
320
320
320
320
320
500
200
2OO
200
2OO
200
2OO
200
1 00
300
300
3OO
200
20O
2OO
300
300
2OO
2OO
200
200
200
30O
2OO

7 „
7 .
7,
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
/ »

7.
7.
7.
_.j.

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 .
7.
7 .
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

29
28
27
••-•, ̂

25
24
24
23
22
21
21
21
2O
19
20
19
18
17
17
17
16
16
1 5
15
15
14
14
14
14
14
14
14
14
15
18
21
26
30
31
35
37
37
37
36
35
32
3O
28
27
25
23
22
21
20
19
17

0 ,.
O .
0.
0 n

0 ..
0.
0.
0.
0.
O.
O.
0.
0.
O.
O.
0.
0.
0.
0.
O „
O.
0.
0.
O.
0.
0.
0.
0 .
0.
0.
0.
0.
0.
0.
0.
0.
O.
O.
0.
-0.
-0.
-O.
-0.
-0.
-0.
0.
O.
0.
O.
0.
0.
0.
0.
0.
0.
0.

03
04
05
O6
07
OS
08
09
10
11
11
11
12
13
12
13
14
15
1.5
15
16
16
17
17
17
18
18
18
18
18
18
IS
18
17
14
11
06
O2
Ol
03
05
05
05
04
03
OO
O2
04
05
07
09
10
11
12
13
15
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i o
11
12
13
14
15
16
17
18
19
20
21
22
23
CO
01
02
03
04
05
O6
07
OS
09
1O
11
12
13
14
15
16
16

1 0
1 O
1 0
10
1 0
10
10
10
10
10
10
10
10
10
10
10
10
10
.1. 0
10
1 0
10
10
10
10
10
10
1 O
1 0
1 0
10
59

7 5<~>O.
2560.
2620.
2680.
274O.
28OO.
2860.
2920.
298O .
3040.
3 1 00 .
316O.
3220.
3280 .
3340.
34 OO.
3460 .
352O.
3580 .
3640.
37OO.
3760.
3820.
3880.
3940.
4000.
40 6O.
41 2O.
4180.
4240.
43OO.
4349.

?•; oo
300
300
3OO
200
200
300
200
200
200
2OO
200
200
2OO
2OO
200
2OO
200
200
200
200
4OO
2OO
2OO
200
2OO
300
2OO
2OO
30 O
2O 0
700

7.
7.
7.
7.
7 .
7.
7.
7.
7.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
/
o .

7 .
7 .

1 7
17
15
1 1
08
07
05
02
OO
98
98
97
96
95
94
93
92
91
90
89
89
89
89
89
88
88
91
92
95
98
O2
02

0.
O.
0 „
0.
O.
0.
o.
0.
o.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
o.
0.
0.
o.
o.
o.
0.

1 5
15
1 7
21
24
25
27
30
32
34
34
35
36
37
38
39
4O
41
42
43
43
43
43
43
44
44
41
40
37
34
3O
3O



RE1 3-4 Run RECOVERY OBSERVATION WELL = RE I 3-3 Paqe? 1

PROJECT NAME :
PROJECT NUMBER 5
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:
WATER STOP LEVEL:
TOTAL PUMPING TIME;

FRENCH LTD.,
275-14
RE I 3-4 Run #2
RECOVERY

REI 3-3 INPUT 7
NOT AVAILABLE
21-Aug--86

16:: 59
7,. 32 FEET
7,. O2 FEET

4349.7 MIN

TIME

16:
.16:
16:
16:
16:
16:
16:
1 6 :
16:
1 6 :
16:
1 7 5

1 7 s
17:
17:
17:
,17:
17:
1 7 :
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
1 7 :
17:
17:
17:
17:

59
59
59
59
59
59
59
59
59
59
59
00
OO
00
0 1
01
0 1
02
02
O2
03
03
03
04
O4
04
05
O5
05
06
06
06
07
07
07
OS
08
OS

E . T .
( M J IM )

0.
0 .
V.
o .
0 .
0.
O i.
0.
o.
0.
o.
1.
1 „
1.
:̂! 1.
••-1

3 .
3 ..
•T _

4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.
8.
9.
9.
9.

O84
167
251
334
4 1 7
501
584
667
751
834
917
OO 1
389
723
056
3S9
723
056
389
723
O56
389
723
056
389
723
O56
389
723
056
389
723
O56
339
723
056
389
723

LEVEL

7.
7.
7.
7.
7.
7.
7.
"7

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
...j.
/ »

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

02
02
O2
02
02
O2
02
02
02
02
02
02
O2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

Delta H
(REC)

O.
0.
O.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
o.

00
OO
OO
OO
00
OO
00
00
OO
00
OO
00
00
OO
OO
00
00
00
00
OO
OO
00
OO
00
OO
OO
00
00
OO
00
00
00
OO
00
00
00
00
OO

Delta H
(RES)

0.
0.
0.
0.
0.
o.
0.
o.
o.
o .
o.
0.
0 .
o.
0.
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o

3O
30
30
3O
30
30
30
30
30
3O
30
30
3O
3O
30
30
3O
30
3O
3O
30
30
3O
3O
3O
3O
30
3O
3O
3O
30
3O
30
3O
30
30
30



RE I Run RECOVERY OBSERVATION WELL = RE I P a a e

17
17
17
17
.1. 7
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
13
18
18
18
18
18
18
18
18
18
18
IS
18
18
IS
18
18
18
13
19
19
19
20
20
2O
21
21
21

;
j
:
:
:
5

•
•»
*
•

:
•
:
••

•

»

s
•
:
:
«
s
:
m

m

0

'u
:

5

»

B

s
•
D

M

:
:
s
:
r.

•
•

•

•
•

:
:
:
•
•
••

••

:
:
;
«

:
J

m
V

0'?
:i. 1
13
15
1 7
19
21
23
j£ <-J

27
29'
31
33
—••d1

37
39
41
43
4-5
47
49

51
53
55
57
59
01
03
05
O7
09
.1. 1
13
15
17
19
21
jii -I"1

25
27
29
31
33
35
37
39
59
19
39
59
1 9
39
59
19
39
59

1 0 .
1 2.
14.
16.
18.
2O.
22.
24.
26.
28.
30.
32.
34.
36.
38.
40.
42.
44.
46.
48,,
50.
52.
54.
56 .
58.
6O.
62.
64.
66.
68.
70 .
72.
74.
76.
78.
80.
82.
84.
36.
S3.
90.
92.
94.
96.
98.

1 00 .
120.
140.
160.
180.
200 .
220.
240.
260.
23O .
300.

056
1 65
495 '
165
165
203
203 •
225
225
225
225
225
225
225
225
*"•• "V Kf
i. .i ,-'

225
225
f-, f"-, c;-

225
225
<--i '-> cr
jjl rf'J. W.'

225
225
225
225
225
225
225
225
--,. <-> Ul"

225
225
225
225
225
225
225
225
225
225
225
225
225
225
230
230
230
230
220
220
220
220
220
120
120

7.,
7.
7.
7.
7.,
7.,
7.
7.,
7.,
7.
7..
7.
7..
7..
7,.
7.
7,,
7.
7 :.

7.
7.
7.
7.
7.
7.
7.
7 .
"7

7 .
7.
7.
7.
7.
7.
7.
7.
"7

7.
7.
7.
7.
7.
7.
7.
7.
7.
6.
6.
6.
6.
6.
6.
16.
16.
16.
16.

02
02
02
O2
02
O2
02
02
02
02
02
O2
02
O2
02
01
Ol
01
02
01
0.1
01
01
01
01
Ol
01
0 1
01
01
01
01
01
01
01
0 1
01
01
01
01
oo
oo
00
oo
oo
00
99
99
93
93
93
98
89
90
91
91

0.
O .
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.
o.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
o.
o.
o.
o.
o.
0.
0.
o.
0.
o.
0.
0.
0.
0.
o.
-9.
-9.
-9.
o

00
00
oo
00
oo
00
oo
oo
00
oo
oo
00
oo
00
00
01
01
Ol
00
01
Ol
Ol
01
01
Ol
01
01
01
Ol
01
Ol
01
01
01
0 .1.
Ol
01
01
Ol
01
02
02
02
02
02
02
03
03
04
04
04
04
87
88
39
89

0.
0.
o .
0.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
o.
0.
o.
0.
0.
0.
0.
0.
0.
o.
o.
o.
o.
0.
o.
0.
o.
0.
0.
o.
0.
o.
0.
0.
0.
0.
o.
o.
0.
0.
0.
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0.
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30
3O
3O
30
30
30
30
3O
3O
3O
30
3O
30
30
3O
31
31
31
3O
31
31.
33
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
32
32
32
32
32
32
."̂3

33
34
34
34
34
57
58
59
59
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Field Determination of lhe Hydraulic Properties oj
Leaky Multiple Atjuijer Systems

s j l l . i i .Ml i ] ' . M . T M A N

A y i ' i ' i i l t i t r t i l Hrarnrrli ( / r f ; ' i i i i>- r i ' i<u<. /'. t). fti-j i:
Hi I DnQiii i . /MVK /

VAl ' l . A. \V1T)1KK>1 '<K>N

JJeimrtiin ni "! Ciril Engineering. I 'u i r r r f i t i i uj Cnlijii'-iiit:

A h x l r n r t . A new field method is proposed for deierminmi: tin l iydi .- iul i i - properlie.- of
: n ) i i i f " T s and a q t i i t a r d s in l eaky systems, ( ' n n v e i i t i t n i a l me thod- of anahzini : l eak \ aqui i ' r -
u s i i : d l \ rely on drawdown d . i ' a f r o i i i t i n - pumped a q u i f e r alone. Sin-l: an appro:n-h is no'
su l i i r i en l to char:ic | .-nz' : i l e aky sys tem; our new method require- obv.-] v:: t ion well- tr , IK
pla.-i-d no: only in !h^ a < | t i j j > i briny pumped bin also in the roii. 'ijiiijj: layeis ( . -n j i i i lan) . - !
abn\-i and'01 belou. Tin- r a t i o of the drawdown in the i t q i i i t a r d to t h a t measured in t in
aqui fe r ; i l the s:nin- t ime and (In same radia l dis tance from tin pumpini; well I - . - M I be n.-> i !
to e v a l u a t e lln hydrau l i i properties of the a i j u i t a r d Tin m w n i i - i l n i ' 1 i^ suppuriei l by iheu tv
and has I n - i l l a p p l i . i l to t in roas ta l t : roundwal« - r basin of Oxnard. ("a l i fonna Tin- f i . i,;'
results are m pood apreei i ienl w i t h l abu ia to ry measurem'-n!-.

l iydrolopy of m i i h i ] i ) e aqu i f e r sysiem.-. nnd we
shall inontion her'- only a few example-. Al-
though proii iKhv.-i ler reehal'pe i.- oflel) hciif-ved
to occur m area.- o)' aqu i fe r oii'mip-, ('ii1 [1!")9J
has recent ly rejiorted t h a t su l i . - t a in i . - i l amount?
of water produced from t i n - J 'o iomac-R-r i 'an-
Mapothv aquifer sy.-tem are coming tliroti!!h the
a( | t i i ta rd- . Earlier, U'o'i'"/' | 'l!Ki;"i| had .-hown

llow lhe Maql iokela fomiai iol l i l i l l ln io! - - , wl l i fb
i-' essentially a shale bed. serve* a.- an efiVnive
I r a n s i m t i e r of w a t e r bet\veeli aqu i i ' e i - . Land
subsidence in thT' .San .loaquin Vallc-y and other
areas III Cal i forn ia ha.- been .-hown to be asso-

c ia ted w i t h water w i t h d r a w a l from mul'ipl1?
aqu i fe r -vsiein- and i- cel|e|a||\ : i < i r i b ; i : e d K'
lhe re-u'.tni!: com]iaet ion ni f i i i e -c ia ine r ! a i j t i i -
t a rd . -edi i ;n- j i l - j/V'cM-.' »;,•.' ])r;rit I ' . ' l i ! ' . . ?!!li-
ilar -i t l l : i ' lo]l- exi-i 111 Veiiice, .lapali. and (>1 !l?r
| iar ts of the world.

}-"or the j ia- i I'll year.-, a i j i n f e l - at i l e j i l l t ?
beln\\ .Mi l l )",•(•'. have been used fol s tori l l t ; l lal-
n ra l c.-i- in the I ' l i i t e d S t a t e - and Kuropi ^ ii^re
the properties of l l l i ; | ( | l l l 'anl-- Ufl 'e llo- | i!i>|--

erly i l i v e - n p a t i ' d . the pas indu- t ry ha- ••.n 0'-

casion witnessed lhe spectacular and dancerouc

cffecls of pas leakape. Tin- <tni:tce of otliei rluid--

T r : n l n i n n . i l l y , n r o t n i i l u . - n e r l iydmlopiyi- l i a \ f

tfinle'l tn fui-t)-' their : i i ie i i i i i» i on t i n - inure
] i i - rn i e : i l i l e i i f n i i f c r l:iycr- of :> eroundv.-.-ncr ln i - ' i i i
in de\ elnpi i iQ \vnter j - - > i ] ' ) i l i e - . Unwind 1 , sedi-
Dioin . - i ry p r o t i i i i h v M t c r l i as in- n -na l ly i -u i i - i s i of

n scri'--- of inji i ifci1 . - sepuratci! hy ( • ( i i i l i i i i n^ l:iy-
VT- of relMtivel\- lu\v j)ornic:i)iilny, wliirli may
;ict :i.- c t i n d i i l t s fdl t l u - v c r t i e n l m i g r a t i o n of
\vatcT fmii) one aqui fer tu a i i n i l i c r . Sinrc fine-

prained seilimeni- nlien t i - inl \o lie in t i i - l i more
roni j i r ( -^ . - - i l i le i l i a i i a.-soci.-ited cuai'se-craiiK'd

iHluilVr inaicr ia l . - . t hey al-o ran relea-e larjre

( | l l : i l l t i t i c ? of W a t e r f rmi i slnr-ij ic and therein'
iniTeasc the s t i j ) ) i l > a v a i l . - i l i l i 10 the a ip l i f e r .
The roinli ined ef ler is uf lhe.-(- pheiinniei ia are

known -.[-• leakage.
1 " .- ' i ia l ly, \ V ) H - I / the rfiVcl- (if )e.-iiiape ea!) In

dct iM-tci! l«y (ib>iT\inc drawdown in the aqti ifrr
bl'il)2 ] i i l inped. the eonfl l l i l ie lieds afe railed
'aq t i i l a r i i - . ' and the .-I ' l i i ifei i.- rd'cri't-d to .•!-•
l ieinn ' l e . iky . ' When siieh efiee'.--- ra l l l iot In- easily
detected in the a q n i f e l , t i l e eo l i t i l l i l c lied.- are
called •aqiiiclnde.-.' and lhe a q u i f e r is termed
Vliphi ly leaky' | Xt-mmm ninl Witln ;'.vyn.,.».

]%M.
A(|ilitanK jilay an inijiorlant role in the
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(' Properties of
stems

>. B,,i a

'. l he l ivd iauh . i> ro |>e r i j< . . . of
!.- of analyzing leaky ai |uifers
»<•. .Sin li an :i|i|iin:ic)i j.- n « i (
uii-es olisen-.-ilinn wells i , , )„.

i -onfini l ic layers ( a . , u i l a t d . - !
.•ml to i l i . - i ! nieasinvd in i ) , , .
" | 'lini|ij|)i: well c;ni lie Use.I
• • i l i o i l is s i i | . |Ki ! - ic - i l In- i|,,.,iry
Ix i i a id . Cal i fornia . Th, i i , . ) i i

aquifer systems, and we
lly :i few example.-. Al-

•atcr recharge is oflen l,,.|i,.vpd
of aquifer outcrops, (,'ill \ JOGO]
orted ih; i t s ubs t an t i a l amoun t*
ed from t i n - Potoiuac-Rar i ian-
.-ysiem ,-irc coming through the

•r, Waltun | J < i ! i - i ] ],:M| s|)mvil

fta formation in Illinois, wl i i rh
i.-de bed. serves as :i)i effective-
'..•HIT between aquifer.-. L;mc)
•San .loaquin Valley ;i))(! other

i:i ha- been shown in lie as-~o-
•r wi thdrawal from n i n l t i i i l p
s l i d i-.- general ly : i1 l r i l iu ic , ! 10
ip.- idiun of fine-grained aqui -
'iihiml aiiil Din-is. ]!i i i! i | . Sim-
•I in A Pl i ice , .Japan, .-nj i i ml ipr
I .
.'I' Vfars, a i p i i f c r - at .Ic,,)),--
*<• lici-n ii.-cd for s turine n.'ii-
t c i l .Stale- am! 1-Jnrojic. WJiprc
lie ai | i i i i : tni>- \vpve not j irojv
'lic c;i.« indii.-try lias ,,], (,c-
ie s|ieclaril):ir an i l ilaiici-r«U.<
:<•. TJie slorajre of oi l ier f lu ids .

j. veil as t l i e dt-po-a! of waste product- undi r-
pj, i i i l , requires the role of aquiiard.- to be
ill..: n igh ty under.-iood if the degradat ion ' of
pre i indwater .-upplie.- and the pollut ion of the
surface environment are to be avoided. The
role of aqui ia rd- - may al-o be impor t an t in de-
termining the rajc at which the .eeawaier from
a degraded aqui fer may migra te vert ical ly to an
uninvadni zone. An interesting s i tuat ion in
which the offect iveness of aquilards in prevent-
in -eawater intrusion is largely unknown occur.-
v. ! !<• the construction of shallow harbors and
m.ir inas requires the removal of a part of the
aquiiard t ha t normally provides a na tu ra l bar-
rier between the ocean and the freshwater aqui-
fer beneath {California Department a! Water
RffOi i r r r* . 1(C], ]>. ]OJ.

Although the importance of aquitards is be-
inr recognized more and more, there is no re-
!i: ' - :e method for their investigation, and very
! '•• is known about the i r hydraulic properties.
Ti;:- repon de.-crihe- an improved field method
for evaluat ing the hydraulic properties of aqui-
fers and aqui ta rds in leaky mult iple aqui fer sys-
tems. The new approach is simple to use and
applicable to a wide range of hydropeological
s i tua t ion- . We shall describe in detai l one par-
t icular investigation performed in the coastal
p r ' imdwate r basin of Oxnard, California.

PHOBLEMS IN A N A L Y Z I N G P t ' M P l N c ; TESTS

WITH rrHHKNT METHODS

In analyzing result- of water pumping tests
the well-known Thrip |]03o] solution is often
used to determine the permeability and the spe-
cific storage of the aquifer under investigation.
As long as the aquitard. ' do not leak significant
n ' j ' i nsmi? of water i n to the aquifer, t h i s method

ai ia lys i - produce- reliable results.
However, groundwater hydrologi-ts- noted

]j: my years a p f i t h a t deviation.- from the aqui fer
bi-liavior, as predicted by the Tliei.- so lu t ion ,
are not uncommon. These deviations are often
cruised by water leaking out of the confining
bed-, and t h i s led to the 'leaky aqui fer ' theory
nf Hnnlus)i and Jni-oh |10.V>]. This theory and
i'- In t e r modifications [Jfniitv.sli. lOliO] relied
• '''!)• on an examinal ion of aquifer behavior and

iemptcd to relate such behavior to the projier-
' ie.- of the adjacent aquilards.

Unfor tunate ly , this approach has not been
entirely satisfactory. As has recently been

pointed out by i\ i l i»iiin one / 11 illn rxjmftn
| ]%!'//1, field met hi id- based on the leaky a q u i f e r
theory of llniitii*li nn>! Jti'-i'li \ ]0,r>.r>] max often
lead to significant errors. These error- ate such
t h a t tine tends to overe-t imaic the permeabi l i ty
of the aqu i fe r and i l i i d e r e s l i l n a i e the permeabil-
ity of I hr confining lied-. I n d e i some eireum-
slance... one may also pet the fal-e impre--inn
t h a t t in aquifer is inhnnmgcneiui.-. Further-
more, the method doe- noi provide a mean- of
dis t inguishing whe ther the leaking bed- he above
or below the aquifer being pumped.

A new theory of flow in m u l t i p l e a q u i f e r -y--
tems ha- recently been developed by Keniunt ,
and Wit l i r rx j i tKi i i [H'dl io: Cn'ifurnin D< f m r t -

Thi- theory show.- t h a t the behavior of d r aw-
down in each layer is a function of several
dimen-ionless parameter.- /3,, and r/H,,. which
depend on the hydrau l i i - characteristic.- of the
aqu i t a rds as well as thn-e of ihe aquifer.-. The
new theory clearly i n d i c a t e - t h a t the ob-erva-
tion of drawdown in the pumped aqui fer alone
is not always sufficient in determine uniquely
the value- of /3 and r 'H . For example, iini--
tiifl 'f 110(10] modified theory of leaky aquifers
provides an ana ly t i c a l suluiion in term.- of ft
t h a t we know is applicable at sufficiently small
values of time. Nevertheless >inc(- this solution
relates only to drawdown in the aquifer being
pumped, its usefulness in determining uniquely
the properties of each aqu i ia rd or even in
determining a unique value of /3 is very l i m i t e d
[Calijrtriiia Department af ll'o/o' fiezmirrr.*.
1071. ji. 327: ~RH>-u nnd Mi-flrllninl. ]!>70]. Our
theory indicates t h a t one should be able to de-
velop improved method- of analysis by i n s t a l b n g
observation well.- not. only in the aquifer being
pumped bin also in the conf in ing layers enc'r.--
inc ii. Indeed, a- wi l l be -Imwn la 'e r , a serif- of
observation well- in more t h a n one layer is «
prerequisite for any reliable eva lua t i on of aqui-
iard cl iar .- iclerist ir- .

The idea of placing observation well- in :i
low permeabi l i ty layer ( aqu i i - l ude I overlying a
s l ight ly leaky aquifer wa- or ig inal ly propo-ed
by Witlit-rfptifiii ft al |]!'ii_'| in conned ion with
the underground sloragi- of n a t u r a l ga.- in aqui-
fers. Their purpose wa.- to determine how effec-
t ive a piven aquiclude would be in preventing
gas leakage from the intended underground
storage reservoir. 1 sing re.-uh- obtained from a
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f ini te difference s i m u l a t i o n mode), Wither-poon
rl :il . \vcri1 able In succe.-t ;i method fut c\ ; i lu : i l -
inp ( l ie hyd rau l i c d i f i u - i v i t y of .-in aquichide l i > '
mean- nf ;l pumpinc "'.-'I. '.

Later , a t h e n l e t i f . - i l analy- i - - (if flow in aqu i -
elude-: ad jacent id shchHv Ic.-iky aquifers w:is
developed by \cinnni, niiti \ \ ' i t l i r rx f>f> t i i i [Hl'iv],
Thi- theory led in an improved method for
d i ' t p n n i i i i n p ihr hydrau l i c d i f i u - i v i t y of aqui-
cludes under s l ic lnly leaky condi t ion- \Witlirr-
Sjinoii <ii<rl .\rmnnii. ] ( M i 7 : Witlirrttjinun ci at.,
1007, j i j i . 72-021. Since the method relic.* nn ihr
r : i i io between drawdown in ihr aquiclude :md
dr.iwdou n in the pumped aquifer , ii will hencc-
fnnh he referred Id a- the ' r a t i o method. '

A method for e v a l u a t i n g the hydrau l i c d i f fu-
s iv i ty of ;in .-iquit.-ird under a rb i t ra ry condit ions
nf • leakage, whir l ) a No (ises oli.-ervation wells
completed in ihe conf ining layer i tse l f , wa.-
rccenily dc-cribed by H'd/ f f | J f i 7 0 | . ]n his
analysis Wolff assumed t h a t . :H nny sivcn r;idi;il
di.--t.mife from the pinnpin;: well .'ind :u ,-i ?nfri-
c ipn ' ly J.-irce v.-diif of l ime, one ran rrjirpsrni
dr.iwdown in Ihe i m i n p c f l aqui fer liy a ,ciej')
f nnd inn . A'-'-'uminjr al.-n t h a t drawdown in ihe
nnpiini] ied aqui fer remain- 0, Wolff arrived at n
set of ivpe curves t h a t he recommended for
nc ju i t a rd e \ 'a luat ion.

A l i h o i i f r h ih i - n i r thnd g:ivc .e.iti=f:ictory re-
sul ts for the pa r i i cu l a r =i ' r - invest igated b\ -

AVnlff . we i h i n k t h a i t)x- f t f - j i f u n c t i o n nji j iro. ' t r))
may lead 10 d i f f i cu l t j c - - v.'hon ii is ;ip]ilird 10
nrh i i r a ry mu l t i p l e aqui fe r syMenv-. Fundamon-
tn l l y . drawdown in the pumped aqui fe r cannot
be reliahly repnsrn 'ed by a single ste]', f unc t ion
unle-~ a ( j i i a - i - s t e a i l y s l a t e i.- readied wi th in a
?ufticient!y sliovt j i r-r i ' id of lime. The qnasi-
sieafly s ta le will be- reached only if ihe t ran?-
mi- 'f ibil i iy of the aqui fe r i< larct anil if the
observation we!'- a r i - .=inia'cd at relat ively
small radia l di - ia i i<- ' - from ihe ]i\im])iii2 well.
To minimi?.'1 i h < - efTcd of earh drawdown.-.
Wolf)".- method fu r 'he r require- tha i ihr dura-
tion of the piuiipinp tesi he sufticien'ly lone
and 1hal the ver t ica l di-'lallce between the
p\mi]ied aquifer an< l ihe aq\ii t : ird oKscrvaiion
wells not he toe small.

From our new theory of flow in multiple aqui-
fer system-, we now know tha t at lar j j i - value- of
time the results in the aqui tard may lie affected
pipni f i i -ant ly by the influence of nn adjacent
un jmmped aqui fe r , especially where the a ( ] i i i t a rd

WlTHTKSPCXiN

observation well ha= been perforated close
such an aqui fe r . Thu-, a l though the single
fun i ' t i on appruach render.- the method ina]
cable ai small value- of t ime, ihe a-sumption 1
of zein drawdnwn in the ni i ] iunipei l a
introduce.- an addi t iona l re . - t r ic i ion at large''
•value- of t ime I'-

ll! the special case where the ihickne.--- of the *
a q u i t a r d is known, one can determine its diffu- i
s ivi ty di rect ly from the s te j i func t ion lype '
curve-: w i t h o u t the need for graphical curve
match ing . Qui te of ten , however, the effective
thickness of tin a q u i ' a n l i- unknown. For ex-
ample, the n q u h a r d may conta in unidentified
or poorly defined layer.- of highly permeable
mate r i a l t h a t act as a buffer 10 the pressure
tran-icnt and also a? a source of leakage. Another
possibility is t h a t the a q u i t a r d is s i t ua t ed below
the pumped aquifer and t h a t i ts lower l imi t has
never been adequately defined. Then ihe step
funct ion approach requires the graphical match- •
injr of aqu i t a rd drawdown data w i th Wolff's
[1070] type curves.

However, the in termediate pans of these
type curve-' are essentially parallel, and therefore
they cannot he matched uniquely w i t h field
re-ti l t?. On the other hand, ne i ther 'he early
nor the late pans of the type curve- can be
used wi l l ) confidence. Thus there may be a
significant element of unce r t a in ty when }]'<ilfi'i
[1070] method is applied to real field s i tuat ions .

Since the current ly available direct field
methods appear 1o be l imited in their applica-
t i on , there is an ohvioii- need for a new
approach t h a t wouM enable one to determine
the character is t ic 1 of mul t ip le aqu i fe r .-ystein-
under a wide variety of field condition.-. Wi
shall a t tempt to demon-irate t h a t a rat ional
ha-i- for such an approach i< provided by our
new theory of flow in mult iple aquifer system?
\\nn>in» aitrf \ \ ' i t l i r r ? / n < < > i i . ]%0n"j. Wi will
s tar i by showing tha 1 the ra'io method, which
we originally thought wa- limited in application
only to aquidude.- under slightly leaky condi-
tion-, can in fact also be \i-ed 10 evaluate the
properties of aqu i ia rd> under very leaky condi-
tion-:.

APPLICABILITY OF THT l^TIO METHOD

TO L K A K Y COMinio.N's

To develop 8 method for dctermiiuni: the
hydraul ic properties, of nquitards, we shall first
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or flotrmiininj; the

it,-irds, we sluill first

:.lrr n t«o-n(iiiifei system 1). Are
fni..;'leto solution for the distribution of draw-

(Jriw n in such a svslem has been developed by

\"n""n" °'"' 11 i''» r*/;wi)< |IO(i!l/i). In each
gquifor the solutions dejtend on five dimension less

paranieteis fin. r.'Ji,,. ft.-,, r.'/>':-,. and I,,,. In the
fiquiUird the solution involves one additional

parameter r •'(','. This lar^e number of dimcn<inii-
le-" iiaramctevs make- it practically impos-ible

1«. - .instruct a sufficient nuinher of type curves to
<, . . - i the entire range of values nooo-sary for

fiii.! application. For a set of type curves to ho
Useful, they are normally expressed in terms of
net more than two independent dimensionless

parameters.
One way to significantly reduce the number of

parameters is to restrict the- analysis of field

data <o small values of time. In particular, we
w.-:1 t to focus our attent ion on those early

i'' -is tha t occur prior to the time Avhcn a

(i.-- .-rnihle pressure transient reaches the un-
puiM])ed aquifer. At such early times the un-
pumpod aquifer doe- not exert any influence on

the rest of the system, and therefore drawdowns

are independent of the parameter- ft;, and r B:-,.
Furthermore, the aquilard behaves as if its

thicknesF were infinite, which simply moans that
1l-e parameter.- r/Bn and i'b,' also have no
i ••"iience on the drawdown. Thus the resulting

< ::itinn will depend only on /3n. /Wi. and an

additional parameter I,,/.
In the pumped aquifer, drawdown is then

given by //nn'i/sA's |]%0) asymptotic equation

[.Vn/TtiaJ; and ll'jr/iers/wjon. 10r>(io].

• erfc (7-7— —TTJI/;
M .'/(•!'/.,.'/ ~ O!

Iti the aquilard the .-olu'ion i-

• erf c

-: iieoroticallv. (] I and (2) arr limited to those

••nail values of time that sat isfy the criterion

In, < LfifluVCr'./*.-.)' (3)

3n terms of real time this criterion may also be

t,

'•
b,

*,

*'<

K, i

^Ol

AQUIFER 2

AOUITARD 1

'< AQUIFER 1

Fit. 1. A ncliomalir dinpram of a two-.'ii|iiifei
svsiem.

ex]ir(--ed by

I < 0.1,^,,'6,'VA'i' (-1)

indicating that the limiting value of time i^
independent of the radial di-tancc from the

pumping well.
From a practical standpoint the criterion

given by (3 I or HI i- overly oon=orv:itivo. For
example, Figures 2-S in .\inmnti n>n! Withrr-

s]ir>(')i \]W.lr>] re\-eal ilia1 thf- effect of the
un]iumped aquifer is fell in the rest of the sys-

tem at times thai are always greater than tho-e

jiredified by (S). Note further tjiai in these
figure- the efTect•-• of ft- and >\ B-.-, are negligible
a? long a= the log-log curve of drawdown versu-

time for the unpumped aquifer does not depart

from its initial steep slope.
Thi- effect of the nnpumpod aquifer provide--

a u=oful criterion for determining the time limit
beyond which the asymptotic solution- may no
longer be applicable. IT an observation well can
lie provided in the unpumpod aquifer, a log-log
plot of drawdown versu-- time should enable

the hydrologist to identify thi- time limit.
Note that there may be field situation- in

which tlu- procedure above i- not applicable.

For oxamplo, when the iran-'mi-'-'ibili'y of the

unpumped aquifer i- large in comparison to
that of the aquifer beinc pumped, drawdowns

in the unpumped aquifer will be too small to
measure, and one would not he able to determine

the time limit as out lined above. Thic procedure
may al--o fail when the water levels in the

unpumpod aquifer are fluctuating during the
pumping test owing to some uncontrolled local

or regional efTect. Then a more conservative
estimate of the time limit can he established

from drawdown data oh-orved in one of the
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aqu i t a rd well-. In c<' i i ' ' ra l , the smaller the verti-
cal d is tance between the perforated in te rva l in
the aquiiard wi l l and t l i r boundary of the
pumped aqu i fe r i.-. ' I n - innjv c n i i M T v . - i t i v e the
lime indica ted by i l i c procedure above i-.

Having established a | i ra i ' ( i i -a1 method for
es t imat ing t l ic l ime w i t h i n \v l i i c l i (1) and (2)
arc valid. we can now proceed to show )io\v
the-e equations lead to l l i o rat io method for
eva lua t ing aqui ta rds . Remember that l l an tush ' s
equation doe* not by itself lead to a reliable
method for de termining a u n i q u e value of (3,,
from firld results. The same ran lie said of (2),
because it involves three independent parameters
0n. f/v and / / ,_ ' . However, the usefulness of
these two equations liecomes immediately evi-
dent when one considers f,'fs :. i.e., the ratio of
drawdown in the aqu i i a rd to tha t in the pumped
aquifer at the same elapsed time and the same
radial d i s t ance from the pumping well.

In ihe discussion t h a i follows \vr shall be
dealing wil l) only one aquifer and une aquitard,
and for the sake of s impl ic i ty we- shall omit all
?ub-rripi.-. Figure '2 shows the var ia t ion of s'/s
versu- /,,' fur a prac t ica l raiipe of I,, and /3
values. Xoie t h a i at („ = 0.2 changing the

N K V M A N A N D UITHEKSPOON

value of /? from 0.01 to 1.0 has pract ical ly

Fin. 2. The
: 0.0 (solid
= 1.0 (circle

vi i r ia t ion of f'/x wit l i ti' for ft
l i i i ' - s ) , p = 0.01 (squares). Hiid

effect on i l ic r a t io •••''*. The same is t rue as (B

increriM'.-, and this relationship is .shown hy the
add i l i ona l re>ul ts for //, — 10'.

If we now u-e our theory for s l i g h t l y leaky
Fi iua t io i i s \ \ r u i i i f i i i a>nl WilliM'simmi. ]HGS]
where &' is given l>y

(5)

and .* i- obtained from the Theis solution, we
have in effect t i n - special case where /? = 0.
This is represented by ihe two solid line? in
Figure 2.

\\(- also examined the case where ft = 10.0
and found i l i a t the values of ,«'/$ deviate signifi-
cant ly from those shown in Figure 2. Tim? one
may conclude t h a t for all prartic.il value- of tt

the ra t io f'.'n i.? independent of /9 as long a?
ft is of order ] .(I or less. Since .ft is directly
proportional to the radial distance from the
pumping well, its magni tude can be kept within
any prescribed bounds simply by placing the
observation wells close enough to ihe pumping
well. A quick calcula t ion will show tha t distance?
of the order of n few hundred feet will be
satisfactory for most field si tuations.

Thus we arrive at "the very important con-
clusion tha i the ratio method, which we origi-
nal ly though) was restricted to only s l ight ly
leaky situations, cai) in effect be used to deter-
mine the. hydraulic diffusivilics. of nquii.irds
under arbi trary leaky conditions. We therciVire
decided to adopt the ratio method a* a s tandard
tool for eva lua t ing the properties of aquimd?.

\'SE OF THE KATIO METHOD IN

AyVtTAHD EVALUATION

The rat io nvhod can be applied to any
aquifer and it.- adjacent aquitards, above and
below, in a mult iple aquifer system (see sketch
in Figure M). The method relies on a family of
curves of n'.'s versus f,,', eacli curve corre.-pond-
ing to a different 'value of t,, as obtained from
(5) and the Theis equation. The curves in
Figure 'A have been prepared fruin tables °*
values published previously by M'lfAiT.V""" f'
al. [K' l iT, Appendix C.J.

•Tl'li-

.1 "'.V
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our theory I'm- .-lightly leaky
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! few hundred fi 'et wil l he
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:tl the very impor t an t con-
tin method, which wo origi-

resirioicd to only s l ight ly
11 in effect he used to deter-

ii- d i fTi i - iv i t ies r i f aqu i t a rd ;
ky condition.--. AVe therefore
e rat io method as :i s tandard
the properties of aqiiii. 'irds.

K HATIO METHOD IN

iltli KVALl 'ATION

id '-.-in he a j ip l icd to any
ai-eni i i ( | i i i t : i rd> . above and
• aquifer system (ser1 sketch
net hud relies (in a fami ly of
• //.'. earh rnrvi- eorre.-pnnd-
alno (if t,, a.- olil ained from
• <- ( | i i a t ion . The curve.-- in
n prepared from table- of
eviously by \ \ ' i t l i r rxi>t i in i (t

Cn»inilirater

In i he r a t i o method, one first calculates the
> . . ' ie of x' 'A ai a given radial dis tance from
il pumping wel l r and at a g i v e n ins t an t of
lie. i '- t . The next slop i.- to determine the
i n . i g n i i u d c of 11, for the p a r t i c u l a r values of r
and ' ill which .*'• x has been measured. \Vhell
/„ < 100. the curve-- in F igure ." arc son.- i i ive to
minor changes in t-lie m a g n i t u d e of \ \ \ \ f param-
r t c f , and iherefore a good es t ima te of i,, is •
dc-irable. When I,, > 10U, the.-e cu rves are so
ci • - ! • to each other t h a t they can be assumed
• be prac t ica l ly independent of t„. Then even
.. ..-rude e s t ima te of („ wil l be sufficient for the
r a t i o method to yield sat isfactory results. A
procedure for de termining the va lue of /„ from
drawdown da ta in the aqu i fe r w i l l be disru-sed
later in connection w i t h methods dealing w i t h
aqui fe r charac . tcr isMii-s .

Having determined which one of the curve? in
Figure 3 should he used in a given ca lcula t ion .
' • - , - can now read off a value of i,' corro-
- • . . i i n l i n g to the computed r a t io of *•'/.«. Finally,
ihe d i f f u . - i v i t y of the a q u i t a r d is determined
from the simple formula

a' = (»VO'i/ (B)

Note in Figure 3 t h a t , when .«''*• < 0.1. tho
value of /„' obtained by the rat io method is
nit very sensitive to the magni tude of f ' /f.

'• - a result the value of n' calculated from (<*>)
•'•••ponds very l i t t l e on the ac tua l magnitude of
'he drawdown in the aqui tard. Instead, tho
cr i t i ca l q u a n t i t y determining the value of n' at
a given elevation z is the t ime lag t between tho
f t a r t of the test and the l ime when the aqni ta rd
observation well begins to respond. Tho time
lac is very important because in using the ratio
method one need not worry .about having ex-
's emely sensitive measurement- of drawdown

i the a q u i t a r d observation well--. A conventional
piezometer wi th a s tanding water column will
u -Mia l ly give sufficiently accurate informat ion
for most field s i tua t ions . The t ime lag between
a change in pressure and the corresponding
ehange in w a t e r level in the column is usually
so small in comparison to the time lag between
the start of the test and th i s change in pre.-snre
'h:ii its influence can be safely ignored.

To evaluate tho permeability and specific
••(orage of nn aquitard from its hydraulic d i f f t i -
s iv i ty . one of those quant i t ies must first he
determined liy means other t h a n the ra t io

Fip. 3. The var ia t ion of a'/x w i i h / / . ' for a semi-
inf in i t e : i i | i i i i a v < I .

method. Experience indicates t h a i ] iernn-abil i ty
may vary by several order's of magn i tude from
one aqu i t a rd to another and even from one
elevation to another in the s-anie aqui tard. A
much more stable range of value.- is usually
encountered when one is dealing wi th .specific
storage.

Pecem field measurements in areas of land
subsidence (F. S. Piley, por.-onal communication,
1071) have shown t h a t the specific storage of
fine-grained sediments depends on the relation-
ship betwewi the load generated by pumping
and the past history of loading. Wlion this rela-
tionship is such t h a t the sediment.- react elasti-
oally, the value of >'.' is relatively small. When
the sedimein> are undergoing irreversible con-
solidation, t l ie value of S.' may be larger by 1
or '2 order.- of magnitude. Presently, the mo-t
reliable luoasuremonls of S,' are performed in
the field by using borehole cMelisnmeters.
Another way to determine approximate value?
of S.' is to perform standard coii.-olidaiion lesi-
on core samples in the laboratory. In the tola!
absence of field and laboratory measurement.-.
K/ can be e.-iimated by correlating published
results on similar sediments. Once the value of
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.*>'.' has been determined, A'' i> easily calculated
from A'' = n'X.'.

\\'c also ft udled l lie efieci- of aqu i la rd hetero-
genei ty and a n i - o ' f o ] i \ <>n the va lue of K' ob-
ta ined by the ra t io meihod ai a given elevation
o. In our i n v e s t i g a t i o n we u.-ed i he finite element
method to examine the behavior of a two-aqu i fe r
system when: (1 I the aqn i la rd wa- a homogene-
on- a i i i -o i ropic layer w i t h a hor ixon ta l permea-
b i l i t y a- mi fh a- 2-r>0 t imes greater t h a n the
ver t ica l and (2 I the a q u i l a r d consisted of three
d i f f e r e n t layers, e.lch of which wa- homogeneous
and anisoiropic. The r t 'Mt l t ; of th i s study indi-
cated t h a i for homogeneous aniso'ropic aqui -
tards the rat io method will alway.- give a value
of A"' t h a t corresponds in the ver t ica l permeabil-
ity of the aqui 'ard . Kor a liclerogencous aqni-
l a rd , A"' is simply the weighted average vpnif.il
permeabi l i ty over the thickne- 's £. If there are .V
layers of th ickness //" and ver t ica l permeabili ty
A"." inside t h i - i n t e rva l , A"' represents the aver-
age value

Ri iuUun f l O H X J mid .\<-iii»nii [1072] II.IVP
shown i l i . i i . ;il c;irly v.-diif- df t ime, dr.-nvdmvn
in an i inconfinci l . iquifcr f.in safdy bo :i]>]iroxi-
in:ncd by t l i r Tlic-is .-dluiidii. .A1 l.ilpr v ; i l i i f< of
l inio, f l r . ' iwdi iwn i- :ifi'rficd by i l i r dflnyod ro-
?] i r i ) i -p of i l i p \vaicr 1 , - i l i l f . :md l l io pfi'rpt i>
s imi la r HI l l i a i of loakaic in .1 ninfincd nquifcr .
Tim-, if t l i f r a l id i np t lmd i- npplirablo 1o .'ir|iii-
t a r rN nilj.ifPin 10 confined I faky nquifcr.-, it
>lmnld nlso l'if : \ ] i ) i l i f ; i l > l f ' 10 s i tua t ion- ' in which
t l i f pt imjipd a q n i f f v i-- niKonfincd. This ponrhi-
sinn is fu r the r < i i ] i ] m r i p d by i l ir fact t h a t the
ra t io nirihod (lrpr'iid< less on thf a n t n a l valncs
of drawdown in the nqn i f r r t h a n on tho t imr
la? nb-rrvpil in the a q n i t a r d . Td tp.-t t l i i - '
n ] i ] i l i r a b i h i y of i l i r r a t io ni i ' thdd in an nnf 'on-
finr-d aqui fer , we took d a t a from HWiT [l!l"n]
fur a ]vnm]i ins tc-i in which ob.-rrvatidn \vpll--
wcrr )il:i<'cil in a cdiifiiHiij layer nndenif'ath a
w a t e r t a b l e aqu i fe r . We analyzed these da t a by
il<ill!: the ra t io me thod , and ihc rc-ii l ls are in
rxci ' l lent : i<: i ' r r | i ici i i w i l l ) l l i n - i ' db l a i i iP i l by
AVollT.

YVhrn we showeil t h a t cmr s l i ch t ly loaky
theory wa- : i | i ] i l i i -ab|r to the so-called leaky
aquifer, our previdii.- discn--ion wa-- re.-irictc(l
In a two-aquifer system, lly now, however, ihe

Kt
rrader wil l rpropni/.e t h a i such a reMri r i jon is;!
not. jiprc.-'sary MIX! t h a t ihe r a t i o method isM
acnia l ly ap|ilicable to arb i t ra ry m u l t i p l e aqui fer ; '
systfins. Tlif only reqnirrinrnl i- t h a t the sum
df the ft , , values w i ' l i respecl to the overlying
:m«l under ly ing a q u i i a r d - lie (if order ] <ir lpc=

In snmi i i a ry , note oiicr a^a in ihe ful ldwing
fcainre.- of the rat io meihod.

]. TliP meihod :i]>jil ies to a r b i t r a r y , leaky
n i n l t i j i l e aquifer s i tua t ions .

-. The pumped aqu i fe r rnn be pit her con-
fined or uni 'onfiued.

•'•i. The c i infminp layers can be lieteroieneini;
and anisoiropic. Then ihe ratio method pives
ihe average vcr l ipal ] ienneabili iy over the thick-
ness z of the aquil . ird beinjr testpd.

4. The method relies only on early drawdown
da ta , mid therefore the pumpinc test ran be of
rel.-itively shor t .<lnr . i i ion.

5. The drawdown d a t a in the nnpinnped
aquifer or in the aquil . ird provide an in situ
ind ica t ion of the l ime l imit at which ihe rat io
method ceases in pive reliable resnhs.

ft. Sinre the method i- more sen- ' i t ivp to l ime
lac t h a n in the a c t u a l magn i tude of ••••''.-. the
accuracy w i t h whieh drawdown.- are mea-ured
in the aquii.ird i.-" not overly c r i t i i . n l .

7. The method floe? not require prior knowl-
edge of the aqnit. 'ird thicknes-.

S. The r.itio method i- simple to use and does
not involve any graphical curve-mat r i l ing pro-
cedures. This lack of curve-matching procedure?
is an advan tage liecau-e curve m a t c h i n g i- o f t e n
prone to errors due to i nd iv idua l judgment and
becau-e a morA reliable resuh can be obiained
by l a k i n g the a r i thmet ic average of results from
several values of the ra t io ,<r'-',«.

M K T I I O D Fill! K V A l . l ' A T I N i ; AOriFKHS

When the pumped aquifer is s l ighi ly i eaky ,
one call e v a l u a i e i t- 1ra i t smi- - ib i l i iy and siorage
coellicient by the n-nal jiroeefhires ba-ed on the
Theis <>q\ la l i i i l l . When leakage is apprei-i:i!i|c.
t l i e - r ]irnredur<-' wi l l not a lwavs yield . -v i i i - f - i f -
tory results. A h e r n a i i v e methods for analyxing
the result.- of pumji ing lesis in leaky aquifers
were propo-ed by Jaruli |]!i-|li] and Uniiliixli
| 10'ili, l ! M i ( l | . S t i l l another method based on the
r,-H sdlut idi i has recently been ))r"]'o-ed by
h'nraximlmu |)0li>| . All these method- rely on
drawdown dala from the pumped aqu i f e r alone.
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••] :ii|iiifiT is .*lig]uly leaky,
irau-ini--ihiliiy and storage
u:il procedures ha-ed on the
•••II Irakago i* appreciable,
I not alway.- yield sat i - fac-
iivo mr-ilioiN for :m:ilyzinc
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All i hew mfihi.d-. rdy on
llic pumped :i(mif|.|' .-ddiie.
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Groundiratcr

r purpo-e is to determine not only the
eriii-s nf the aquifer hut al-o the so-called

•], age facior.-' r, II and /? tha t depend on the
(•h;'I:>clcri-lics of the confining layer.- as well as
fin those (if the aquifer. \Ve have shown earlier
ilia1 these method- have a limited application
and thai they can often lead Kierroneou- result.-.

Finer we have introduced the ratio method
;i- a means for evaluating nquitards, the only
r.-jn.-iining unknown- to be determined are the

•fer transnii-sihilj'ty T and the storage cocfti-
, i'.S. When the aquifer is leaky, the use nf
iiv-ihods based nil the Thei- solution will lead to
error.- whose magnitudes are a function of [3 and
r K. A look at .Vri/mnn nml ]\'ifl,crsjinni-i
[lOilOo] will reveal that the smaller the value-
of ft and r R are. the less the drawdowns in Ihe
pumped aquifer deviate from the Theis solution,
nnd therefore the smaller the errors introduced
• such method- are. At this point -<ve nuts'
. 'gnize thai [3 and r ' /? do noi nece.--:irily
lulei-t the.amount of water that leak- into the
aquifer. In fac t , both these parameters are
directly proportional to ?•. which simply mean-
that their magnitude in a given aquifer varie-
from nearly 0 at the pumping well to rclaiively
large value-- further .iway from thi- well. Thu-
the extern to which leakage can a fieri the be-
'-.-vior of the drawdown in any given aquifer

a function of ihc radial distance from the
; imping well. Thu- the closer one is to this well,
the smaller the deviations of drawdown from
the Theis curve are. On the other hand, the rate
of leakage is obviously greatest near the pump-
ing well where the vert ical gradients in the
aquit.-ird are largest and dimini-hes as the radial
distance from thi.- well inorca-es. Therefore, in
•• given system, /? and r-'B increase with radial

-tance, whereas the actual rale of leakage
..-creases.

At first glance, we seem to be faced with a
paradox: The greater the leakage is, the les.-
tlie deviations from tin1 nonlcaky Thci> solution
are. However, a clo-er examination of the flow
sysiem will show that there i.-. a simple physical
explanation for thi- phenomenon. The reader
will recognize that, although vortical gradient-:
'.ii the aqtiitard Ho not vary appreciably with
.idial distance from the pumping well, (he same

cannot he said about drawdown in a pumped
aquifer. As a result the rate of leakage per unit
urea relative to this drawdown i- negligibly

small in the immediate vicinity of the pumping
well but becomes increasingly important at larger
values of r. ]u addition, the water that leaks
into the aquifer at smaller values of r tend- to
act a- a buffer io the pressure iran-icm. Thi-'
trail-lent i-anuol propagate as fa.-i a- it other-
wi-e might have had there been no inctva-e in
aquifer storage. The eflect is to reduce further
the drawdown at points farther away from ihe
pumping well. The net result i- a situation in
which larger value.- of r arc a-.-oci-,ied with le-s
leakage hut also with greater deviation-- from
the Thei- curve.

Thu- we arrive at the important conclu-ion
thai one can evaluate the tran-mi--ibility and
storage coefficient of a leaky aquifer by u.-ing
conventional method- of analyst-' ha.-oi! on the
Theis solution. The errors iniroduocd'b\ ihe.-e
methods will be small if ihe data are collected
close to the pumping well, bin they may become
significant when the observation well is placed
too far away. Therefore a di-tance drawdown
analysi-' based on the Thei- curve- is not gen-
erally applicable to leaky aquifer- and should
Vie avoided whenever po-sihlo.

Ideally, the values of T and > should be
evaluated by using drawdown or buildup data
from the pumping well itself hei-auH- here the
eflect of leakage i- always the smalle-t. We
recommend thi- approach whenever the effective
radius of the pumping well i.- known (e.g.. well.-
in hard rock formations). However, when 'a
well derives its water frnm uncnn.-olidatcd
material-, its effective radiu- u-ually remains
unknown owing to the pre-rnce of :i grave! pack.
In these situation- the approach above can still
be u-ed \o rtvaluaic T hut cannot he u-ed to
determine S.

As a general rule, early drawdown data are
affected by leakage to a lesser degree than data
taken at a later time are. Therefore we fei! tha'
in performing the analyst.- most m" t in- \\eiglr
should be given to the earlie-r data available, if.
of cour-(, there i- confidence in ilieir reliabib'y.

Once S and T have been determined, one can
calculate the dinieii-ionle-s time :it any given
radial di-tance from the pumpiiig well by

/„ = fl/Sr* (K)

Equation s can then he used with the rat io

met hod as we discussed earlier.
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Fie- 4. locations of t l i ' ' piezometer? used in
field pumpillL le.ils.

r t 'MPi .vi : TKSTS ix THE O X X A R D ,
C A L I F O R N I A , BA<]N

The California Pcp.-irtmem of Water Re-
sources li.nl previously inves t igated the Oxnard
basin in connection \v i t l i scawater intrusion
problems nii ' l cof i - t rucied several well- at variotis
locat ions in .the b.i-in. For our field studies \vp
selected a p.- ir i ipi i l . - i r lor.'ition in the ciiy of
Oxn.-ir i l where a larce capacity pumping well
(Figure -4, 22.1o) wa- avai lable 10 produce water
from the Oxnard aqu i fe r . Four add i t iona l pie-
zompiers (22H.1. 22H5, 22K2, :ind 2-SE2) were
fivnil.ible id mnn i io r wn to r level.- in the Oxnard
r iqu i f ' e r ni r:idi:il di-i.-mcps of 502-1000 feet.

In addit ion, =pven DPW jiiezomefpr.- wpre
in. :i:illed :it v n r i f m - pi oval ions relat ive to t h a t of
the Oxnard aquifer . Table 1 summarize? the
ver t ical t list .HIPP.- above or below the Oxn.-ml for
earh piezometer mid al?o pive.= the radial di.=-
taiifp- from pinnji inp well 22.f5. Ideally, the

VITHEHSI'OON

seven piezometers should have been arranged*
along n circular arc wi th its center at \
pumping well so tha t response.- would be given
at various elevation- but at only one unique *•]
value of r. However, th i s arrangemeiu was not IS-'
possible under the local conditions, and we
therefore had to dc-lgu the well field according
In the scheme shown in Ficure A. For details
of the cons t ruc t ion , the completion, and the
development methods, the reader is referred to
C'alifuriiin Drpnrtnu- i t t uf l l 'o /rc /iY.«.,;r<-e>s

The following is a brief description of the
l i thology in the v i c i n i t y of the tesi area. The
scmiperched zone is compo-ed of fine- to me-
dium-grained sand wi th interbedded siby clay
lenses. The upper a q u i t a r d i^ made up of pre-
dominan t ly s i l ty and sandy plays, ma in ly mont-
mori l loni ie . The Oxnnrd aquifer, which is the
most impor tant water producer in the Oxnard
basin, is composed of fine- tr. coarse-grained sand
and gravel. Silty clay w i t h some jnierl.edd'-d
sandy clay lenses make- up the lower a q n h n r d .
The ma te r i a l t h a t forms the Mugu aqui fe r is
fine- to coarse-crained sand and gravel w i t h some
interbeddcd si l ly clay: Figure o show- all electric
log through th is series of sediment's.

A N A L Y S I S OP I ' V M I ' I N f ; TKST liK<TLTS

Two pumping tests were performed in the
field. Their purpose wa- to determine t l i r hy-
draulic characteristics of the Oxnard aqui fer and
the confining layer.- above and below it and to
confirm our theoretical concepts |.\Ynmon and
]\ ' ithrr£/i<Hiii. JPeiOo] regarding the respon-e of
mul t i ] ) le aquifer system- to pumping.

The first pumping test lasted 31 day--. Figure
6 shows the response in the Oxnard aquifer at

TABLE 1. Location of Piezometers

Pie/i iniplrv

]
1A

3̂
4
4 A
r,

Distance from
22 j:,, fee-,

ion
Kill
01
SI
72
72
62

Depih, feel

120
23! 1
225
2(>r.

9."i
ftS.Ti
84

Yerl i«- : i l Distance*,
feet

-20
— t)

411
4.r.o
422

Layer

O.xnard a<| i i i fer
M U C H aqu i fe r
Itiwer a ( | U t l :o'd — -
lower . 'xiiuianl •
\\))liov ni}i\il:ivd
seniiperched i i i | i i i f e r
upj>er aqu i i an l .

* The vertical distnnee is the di- lance above the top of the Oxnard aquifer at n depth of ]()"> feel or lielow
the l>»1t i>m at a d e j i t l i i v f K t S f t T t .

t Failed to operate .satisfactorily.



•various r ad ia l d is tances from the
Piezometer 1, which is nearest to the
Veil , demons t ra ted an anomalous behavior dur-
ing the f i rs t (I min of pumping. This was appar-
ently duiL in a -urging effect in ihe pumping well.
. \ i abou t liUHO min the ent i re basin s t a r t ed
experiencing a general drop in wa te r levels
probably due to the beginning of i n t e r m i t t e n t
puniping for i r r iga t ion at th i s t ime of the year.
T'lble 2 gives the values of T and ."> as calculated
fpim these d a t a by us ing Jnrnh'* [1050J .-emi-
]f ;gar i ihmic approach.

Tal>le 2 shows t h a t in general the values of T
become progressively larger as r increases. This
relationship can bo explained as follows. Since
the Oxnard aqu i fe r is obviously leaky, the ac tua l
drawdown, curve at any given well wi l l lie below
the Theis solution, as is shown diagrammatical ly
in Figure 7. To demonstrate this posi t ioning, we
shall choose a par t icular point on the data curve
that corresponds to some given value of s and /.
If we could ma tch the data to the true type
curve where ft and r/B are not 0, we would
obtain the true value of s0i for the point chosen.

However, such type curves were not available
for this invest igat ion, and we used a method
tha t is e.-sentially equivalent to ma tch ing tho
field data to the Theis curve. Therefore the field
data are being shi f ted upward from the i r true
posit ion, and our chosen point will now indicate
an apparent value of s,,, > sDl.

From the def in i t ion of f t, it is clear tha t since
* remains unchanged the value of T is increased.
The greater the radial di.-tanee r. the larger [3
and r H become, and therefore the larger the
difference between the true type curve and the
Theis curve is. In other words, as r increases,
the magnitude of T should become more and
more exaggerated, which is clearly evident in
Table 2.

With regard to errors in N, the sh i f t i ng of
field da ta as indicated on Figure 7 may be either
to the left or to the r ight . Thus the effect on
the calculated values of S is not predictable
(Table 2) . W i t h t h i s unpred ic t ab i l i t y in mind,
*e decided to select the results from piezonteier
1 of T - i:-i(V>00 gpd ft and S = 1.12 x 111"
as being most representative of the Oxnard
aquifer, at least in the area of the pumping test.

Having estimated the properties of the
Pumped aquifer, we shall now consider the

from other parts of this three-aquifer

Grnuniliratcr Modeling

imping well ,
pumping

1203

-H-

i •, »!»••'—\ I
= j M«C«. l ) i
-I jr-tpuiro ^ J.

Fiji. 5. The electric log from the first exploratory
hole.

subsystem. Figure ^ shows the response- at one
par t icu la r point in the lower aqu i t a rd (well 3)
as well as the responses in the Oxnard above
(well 1) and the Mu.cn below (well 1A). Figure
0 shows the response at two different elevations
in ihe upper aqu i t a rd (wells. 4 and 5) as well as
the response in the overlying somiperohod aqui-
fer (well 4A). Since piezometer 1 i? located
far thes t from the pumping well, we do not
have the response in the pumped aquifer directly
below the piezometers where drawdowns in the
upper aqu i t a rd were measured. However, from
distance-drawdown curves in the Oxnard aquifer
and from the behavior of piezometer 4, we
concluded t h a t the aquifpr response was approxi-
mately as shown by the dashed curve in Figure
0. Remember t h a t the ratio method for evaluat-
ing; aqui ta rds is more sensitive to the time lag
than to the ac tua l ni:rgnitude of drawdown in
the aquifer . Therefore the dashed curve in
Figure 0 can be considered sufficiently accurate
for our purposes. Note t h a t the shapes of the
curves in Figures ^ and fl are quite similar to
those of our theoret ical curves [\cuman and

To evaluate the lower aquitard, we shall
determine the ra t io ,t','s at two early values of
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10

I
tit?

ttHS /

/*;',.

iMPINO
W E L L

PUMPING T I M E , minulu

Pip. 6. The fluid levels in the Oxnard piezometers durinp the first pumpinp test. Tim
diamonds represent well 1. the squares represent well 22H2. the trianple? represent well 22H5.
the circles represent- well 22K2. and the inverted trianples represent well 23E2.

time, t = *0 min and t = 200 min. At t = SO
min, one can read on Fipure S ih.it .<•' == 0.07S
and s = C.O feet. The ratio i- simply sY-s =
O.OTS/G.f'i = 1.1S X JO'". To obtain tn. one can
u?e the cf|uation

t,, = 9.28 X ]0"sf./rs.S (9)

where T is in gallons per day per foot, t if in
minutes, and r i? in feet. Then, usinp the known
values of T and 5 and noting from Table 1 t h a t .
R1 piezometer 3, r = 81 feet , one can calculate

(9.2S X ]Q"')(130,GOO)(80)
0 ""VJ'].]2 X 10")

= 1.32 X 10"

Rofrrrin;: to Ficure 3, one find.- i lx i t ilie-e values
of f'/f and ti, correspond to I,,' — O.fNti. From
the definition of <„', one can verify the formula

a' = 1.077 X (10)

where Q' is in gallons per day per foot, r if in
feei . and t is in minute.*. One note? from TaMr- 1
t h a t , for piezometer 3, z = 6 feet, and therefore

(1.077 X !04)(O.OS6)(G)r

TABLE 2. Results

Well

1
22U2
2J11.">
22K'J
2JEL'

T, feel

KHI
.102
722
74 h

HKHI

(if Oxnard A(|iiife]- Using
^emilnp Meihi.d

T,
Rpd ''ft

ISO.fitld
13!'. (Hid
J 42. GOO
130.70(1
]. 17, 0(10

5

1.12 X 10-
3.22 X 10-
3. OS X 10-
2.4S X 10-
2..W X 10-

= 4.17 X 10J n i K l ' f t

Similarly, one fimls t h a t , at / = 200 min, a' =
3.30 x 10'-' <:)«! ft. Since the method piv<-> more
reliable result.- wlim / is small, we adoji ted n =
•4.17 X ]0" p) id. 'ft as tlie re)ire.-ent:iti\e \ : i )ne
for the top f> feet of the lower aqui t .ml . The
re-uhs of similar calculat ions for both . • i< | \ i i t : tnb
are .-tnnmarized in T;ibli> 3. Note t h a t the ilifi'u-
5i\ ity of the Oxnanl : i i | t ] ifer is

which is more than ] million time? the value?
obtained for the aquiiank
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ic ( I n 1 fir.--1 |>umjiin|! 1e.= i. The
ic irinncle* represent well 22H5.
;>nsej>t well 23K2.

Figure •'•>, one find- t l i . - t i the.-e values
pond 10 //,' = O.fNii. From

^/. one c.-m verify the formula

= 1.077 X (10)

i p.-illoii- pnr dny ]if-r foo'. z i.= in
n jiiiuiiU1.-. One notr.- from T,-il>lc 1

3, z = 0 frn, and therefore

(Ml)

= 4.17 X 105 K | id , ' f t

find-- i h . i l , .it I = 20(1 min , n-' =
i fi. Since t l ie melliod pi\e.- more
wlicn t \< sni:ill. we nd' i j i led o' —

"I ft :if the rcjirc.-fnt.-i l ivc \-;i!ne
1'rei of ihe lower nqn i i . - i rd . The

,,r c: i l r i i l : i l i (»i- for l ioth : i i | i i i l : i r< l . - -
1 in T:ilile 3. No te t l i . i i the dilTii-
n . - inl . - K j i i i f i - i i--

ill OHO
;-£---; = 1.17 X H) ppd/ft

i l i . - in 1 mil l inn time.- the v.-ilne.-

10

Fip. 7. A romp.iri'on of l iyj iot l i r t i fnl field d.itn ivith leaky and nonlenky ty j ip rurvos.

.~^**-i0 0 C C *><*<* _ K ^ I
f

,s

(j—00"—•

CHCXCO AQUirtB

U *OUI1*RD

l-iOO F1-« MuGU A Q U I F E R

ID'' io° o1 o* iol ic* s.>:'
P U M P I N G T I M E , n i f iu tM

Fit:. 8. The response of the pjrzomrlers in the lower ar|uitard (well 3. sij\i:ires) to t h a i
in the Oxnurd (well 1, diamonds) and Mupn (well 1A, trinnplet--) Hijuifrr.- (hirinii the firsi
pnmpinp test .
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10

t 10°

r
oo

*<or
o

10

10'

SEMIPERCMEO AQUIFER

MUGU AQUIFER

I
I01 IO* 10 10*

PUMPING TIME., minutes

Kip. 9. Tlie response of the piezometers in th<' upper fupii tard (well 4. f i r i - lc
stjuare.-) and the seinijierdied aquifer (well 4.4. trianples) duriiitr the firsl pum
broken line indicates the prolmlile resjion.-e of the Oxnard a(|iiiff:r ;it r = 72 f<

10s

well 5.
.-i. Tin

The resulis of the .«rf<md ]iumpin^ test were te.-ts jiorfnrinpd in tlic lalionuory \<'a!iibrMa
e5.«ei)ti.Tll>- thr •••.•11110 as tho.<p of the fir.-l test rind Drpnrtti icnt uf Water Rcxavrcc.-. 1071. pji'. 10C>-
will thorcforc not l>c prrsontcd liero. 110] by using t in - formula

DKTEKMINATKXV OK AQf lTARl ) PKOl'EHTJKP

V R I N H FIK1.D AND LABOUATORY RE>\'1.TS

Havii)p dptrrmincd the liydraulir diffn.-ivitif.e,
\vp oan e v a l t i M U - thr ))pnne. i l i i l i ty A"' of par!)
aqui ta rd if thr siorajrp fan or is known. The
values of ,S'/ \vcie calculatf-d from consolidation

TABLK :<. Kt-suli.- f..r J l vd rau l i . - P i f f i i s iv i iy of
A < | i i i l i i n N fn i ' i i i Fir.-M I ' l i i i ipinc '1'esl

values wore then used to rnlcnla ie
accurdinp 10

Scciiuii K'/.S,'.
Luver Tested |Z|id/fl

\]p|«T txiHulii 1 (Vj X HI1 1.47 X 10~'
H<|ui i i i r»l 22 f«rt

U)>r*r h,,Uon> 'J.44 X 10= S.Ti l X HI '
B(|itilnnl 11 fwl

l.ow«-t t»|i 4 17 X 10: ">.«.«! X 1C'1
ai|iiit:irrl 0 feel

and (lie results are stinimarixed in T.-iMe 4.
Direct measuri inents performed on undi--

tnrbed samjiles in the laboratory indic.iied ills '
t l ie a( | i i i i ; ird permeabiliiie.- var.v w i i h i n a ran?<-
of at least 3 orders of magnitude. Tlie nviilt?
in Tahle -J fall on the liipli side nf t l i i - rantre aiifl
t lms are an intlicalion l l ia t t l ie nverape pt-niv-:i-
l u l i i y in the field rammt ahv.-iys he reliaMy
cslimaleil from lahoralory measurempiits.

It is interestinp 1o compare the speeifir sinraef
and permeability of the a ip i i t a rd w i t h those of
the Oxnard aipiifer. l'.*i»p an a ipi i fer 1l)ipkne- ;



f

10*

well A. rin-l.-s. an i l wvj) 5.
ie (iisl j i i i n i | i i n K |,.s, 7),,.
ii r = 72 fi-ei . .

i ) l ie laboralory \('alij,irnia
' < < > • Rrs,,,,rci-f. J fC] , p,,. ](nv
fornni la

= «.>../( 1 + r) (] ])

ieit n=ed to c:il<-nlaie A"'

v" = o'.S/ ( JO)

snnimari7.ed in Table 4.
uents performed on undis-
'he laboratory indicated t h a t
•abi l i t ies vary w i t h i n a ranpe
< "f mapni tudi . . The results
ie hiph side df t h i s range and
on dial the averape perniea-
eainiDt always be reliably

•i ra l i i iy ineasnreinents.
• compare the specific siorape
f I lie aqnitard w i t h those of

: HN aquifer t h i ekne>s

Ground water Madding

TI", 4. Hydnmlic Projxrtics uf A i p i i t H r d Lnyers

TP.-ICI)

Sj>ecific StoruRe S,'

cm-' fr '

Permeiil'ility A"

cm /sec f tpd / f l '

21 feel
T . K S X I d ' f '2.4 X I ( r 4 1.11 X 10"' 2.4:, x

bn i t , im 7.SS X l i r* 2.4 X 10-' •_' Oii X Id' ' . r>.K"> X l < r »
11 feel

top :j.2X x l<r« 1.0 X ID ' l.S'.i X 111"* 4.17 X l(r»
0 feel

01 0:i feet, one has

A'

I,

T
b

130.600
93 M 0 5 K i > d / f t !

^^=,.20X10-ft-

' j MUS the permeabil i ty of the aquifer exceeds
t h . i t of the aqnitard.-. by more t h a n 4 orders of
magni tude. However, note t ha t the specific stor-
age of the aquifer is less than .S/ in the aqui-
t a rd - above and below by 2 orders of mapninide.
]n oilier word-, for the same rhanjre in head n
u n i t volume of aqni ta rd material can contribute
• ' • i i i t i i 100 times more water from storape than

••imilar volume of the aquifer can. This s i a t i = i i c
' • i t i f i r m s our belief t ha t storape in the aqt i i ta rd-
nit t- i be considered when one deals wi th leaky
aquifer sy.*1ci)j-\

NOTATION

o,, coefficient of compressibility, equal to
-i.Mp./.r'.W-';

(»,, thickness of nh a<|\tifer, //:
fi, ', thickness of jih uquitard, /.:

r, void nili";
A',, permeability of ith aquifer, /.?'"';

A',', permeability of jth uqui tard , l.T'1:
p, pressure, ftll.~''l'""*;

Q,, pumpiuc rate from nh aquifer, L*T~ l;
T, radial d i>tance from pumping well, /,;

T/H,i, dimensionles- leakage parameter, eciual
to i'(A",-'/A,/.././.I'";

C»,:'r '
s,, drawdown in ) l h a ( ) u i f e r , L\

«,', drawdown in jili aqui lard , /.;
iS,, storage coeflicienl of ith aquifei , e.qual to

'*>.,! xpeeifie storace of M)I ii(|iiifci, /,"':
'^.,'1 S]»eci(ic storiipe of jlh n q n i l a n l , /."';

I, pumpiiiR time, 7';

/;,,, din>ensiiiules< lime fnr pumped lUi
miuifcr , equal tn A,f /.S.,i'!;

(;,/, dimeiisioiile-- l ime for j i l i »<|uuard,
eqicil to A /'.VS', ̂ f5;

7",, t r a t i - t i i i s s i l i i l i i y of ? t l i nqu i f e i . eipinl to
A'A, AT-':

r, vertical coordinate. 7.;
o,, hydraulic ditTu.-ivity of fih ai|iiifev,

equal to A',/5.., /.»7;-';
o,-', hydra\ili'- diffusivity of jth aquilard,

pi'iual to K.'/S.,', L-T-',
&. j , dimensionles> leakape parameter, equal

t.v r/4li,(A'/5. ] ' ,K,.S,,V : ;
• > „ , specific weiplit of water , .V/.~:7~J.
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CALCULATIONS AND COMPUTATIONS SHEET _ OF.
PROJECT:

SUBJECT: «/»7F

9,0,0

10,0

cLo.o

. o
2.0 . o

/<}.

Jo. o
2.0.

o

20. t

. /

<?. o

=20. D

,/>^//3ov-v fa**1

/ 3

/ 3 S

/SS 1

IV-

i T-f 1

DG,

JOB NO.

3//fiTT
COMPUTED BY: DATE:.

CHECKED BY: DATE'.

JO.I

20.1

/r

, /

A9-0

n-sv

it -

/<?

^00

•5V1

S



CALCULATIONS AND COMPUTATIONS SHEET OF
PROJECT:

SUBJECT:

LIA fLtt JOB NO:

COMPUTED BY.

CHECKED BY=_ DATE'

A/47T

Jfc .5

/ S .

/V- <?

. ?
/v. v
/ r .

t?

I3.T

3o

93-0

If -Jo

sc

RAT*
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CALCULATIONS AND COMPUTATIONS

PROJECT:

SUBJECT:
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12.0

11 -0

/2 .0

12-
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. 0

13. S

. 0

IH.O

ciy*;

9/5-

1 ooo

/o

1 loo

/ / 3 0

// Vo"

/32o

133*

/3

3«fiTT

JOB NO.:

COMPUTED BY:,

CHECKED BY:_

.DATE:.

. DATE:,

RATE

/V. 7

A-Sl- 71

o c?
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R E .1 R LI n 1.) R A W D 0 W N PUMPING WELL. -- RE I 10-i P a q e

PROJECT NAME
PROJECT NUMfc
TEST NAME;
TEST TYPE:
WELL NUMBER:
RADIUS;
START DATE:
START TIME:
WATER START

TIME

13s 00
1 3s OO
13
13
13
1 3
13
13
.1. •_''

1 3
1 3
.1 3
13
1 3
1 3
13
1 '":'1 •_>

13
j — ,.
J. •._'«

13
1 3
1 3
13
13
13
13
1 3
13
13
13
13
13
1 3
1 3
13
13
13
1 3
1 3
13

OO
00
OO
OO
00
OO
00
00
OO
OO
OO
OO
OO
OO
00
OO
00

OO
0 1
0 J.
01
02
02
02
03
O3
03
04
04
O4
05
05
05
O6
06
06
07
O7

I

ER :

LEVEL s

E . T .
( M 1 N )

0. 000
0 . 0 1 7
0. 034
O. 050
O. O67
O. 084
0. 100

0 . 1 1 7
O. 134
O. 150
0., 167
0.. 257
O. 340
0, 424
0.507
0.590
0.6 74
0.757
0. 340
0 . 924
1 . OO7
1.41 7
1 . 75O
2 . O84
2.417
2.75O
3. 084
3 „ 4 .1 7
3.750
4 . O84
4.417
4.750
5.084
5.417
5.750
6.084
6.41 7
6.750
7 . 084
7.417

FRENCH LT
275-14
RE I 10--1
DRAWDOWN
RE I 10-1

0. 166
15-Se?p-36

13: 00
81.72

LEVEL

81 .72
85.92
88. 15
82.53
90.27
91 . 43
90.74
9 1 . 03
91.1 0
91 .04
91. 54
94 . 20
96.32
97.98
99. 19
100.42
101.48
102.35
103. 12
103. 98
1O4.86
1O7. 93
1 09 . 30
1 1 0 . 53
111. 40
112. OO
112.48
112.90
113.39
113.73
114.09
114.31
114.44
114.69
11 4. 78
115,08
115. 13
1 15.4.1
115. 58
115.61

D,

RUN # 1

I NPUT 1
FEET

FEET

Delta H

0 . 00

-4 . 20
-6 . 43
-0.81
-8 , 55
-9.71
--9 . 02
-9.31
-9 . 38
-9.32
-9 . 82
-12.48
-14. 60
- 1 6 . 26
-17.47
-•18.70
-19.76
-20.63
-2 1 . 4O
-22.26
-23. 14
-26.21
-27.58
-28.81
-29.68
-30.28
-30.76
-31.18
-31.67
-32.01

-f *-\ ~T~7
O^l . O /

_.•?'-> CTQ
O .*.. * vJ 7

m̂ ~T r-) "7O
•»'ĵ  • / *U

-32.97
-33.O6
-33. 36
-33.41
-33.69
-33 . 86
-33.89

t/r2

0. OOE+00
4.28E-04
8.57E-O4
1 . 26E-03
1 . 69E--03
2. 12E-03
2.52E-03
2.95E-03
3. 38E— 03
3.78E-03
4.21E-03
6.48E-03
8.57E-03
1 . O7E--02
1 . 28E-02
1 . 49E-O2
1 . 70E-02
1.91E-02
-—• 4 i"*f- /V~
ĵ . • 1 J_ C. 1 J £'.

2.33E-02
2.54E-02
3.57E-O2
4.41E-02
5.25E-02
6.O9E-02
6.93E-02
7.77E-02
8..61E-02
9.45E-02
1 . 03E-01
1. 11E-01
1.20E-01
1.28E-01
1.37E-O1
1.45E-01
1.53E-01
1.62E-01
1.70E-01
1.79E-01
1.87E-01



RE I 10--.1. Run DRAWDOWN PUMPING WELL == RE1 10- 1 Page

1 3 ?
13:
13s
i 3 :
1 3 :
13:
1 3 :
1 3 :
13:
13:
13s
13:
I —.1•_•, :
13:
13:
13:
13;
13:
13s
13:
1 3 s
13:
13s
3. 3 s
13:
13s
13:
13:
13:
13s
13:
I ".*1' y

•.-' «

14:
14;
14:
14:
14:
14;
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
15s
15:
15:
16:

O '7
08
OS
08
O9
09
09
1O
12
14
16
18
20
22
24
26
28
30
O *:''.

34
36
38
40
42
44
46
48
50
52
54
56
58
00
O2
O4
06
OB
10
12
14
16
18
2O
22
24
26
28
30
O .£

34
36
38
OO
20
40
00

"7

8.
8,.
C'j u

9 ..
9 .
9.
10.
1 2 .
14.
16.
18.
2O.
22.
24.
26.
2R.,
30.
o.*::1 n

34.
36.
38 .
4O.
42.
44.
46.
48.
50.
52.
54.
56.
58.
6O.
62.
64.
66.,
68.
70.
72,
74.
76.
78.
80.
82.
84.
86.
B8.
90.
92.
94.
96.
98.
120.
1 40 .
160.
180.

750
084
4 1 7
750
O84
4 1 7
75O
O84
1 0 1
1 88
139
237
/-.-l-TV

^ .̂ , . j.

233
233
j:- 3 3

2 3 3
:i 52
620
O95
095
095
195
\t'. 3 j.-:'

232
252
122
122
122
1 22
122
122
122
122
442
3 22
-\ ;•?, i=,

1 60
1 6O
167
230
217
213
213
213
213
213
2 1 3
213
2 1 3
238
220
130
1 3O
370

3
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
•1
.1.

1
1
1
1
3
1
1
1
1
1
1

1 5 „
t 5 .
15.
35.
35,,
15.
35.
16.
16.
16.
1 7 .
17.
1 7 .
17.
3.7.
18.
IB-
IS.
iB.
19.
19.
1 9 „
19,,
1 9 .
19.
19.
19.
1 9 „
19.
20.
20.
20 .
23 .
2 1 „
23. „
21.
22.
22.
22.
123.
1
1
1
1
1
1
1

•̂- -J.'1 •

23.
24.
24.
24.
25.
24.
124.
1
1
1
1
1
1
1
1

24.
23.
23.
23.
r~-t /•••,

21.
2.1.
20.

o 3
71
71
75
92
98
96
12
45
77
02
31
60
69
99
18
41
68
72
01
08
11
37
42
48
64
74
90
97
00
17
23
3. 0
43
64
94
21
44
76
51
81
92
46
84
97 .
10
52
22
20
83
72
59
04
51
96
64

" ' OO

_... ":j "-T

-33
-34
-34
-34
-34
-34
-34
-35
-35
-35
-35
-35
-36
.._."r1(̂

-36
-36
-37
-37
-37
—3 7
— 37
-37

C< /

—37
-38
-38
-38
-38
-38
-38
-39
-39
-39
-40
--4O
--4O
-41
-41
-42
-42
-42
-43
-43
-43
-42
-42
-42
-42
-42
-41
-40
-39
-40
_..-? o

„

„

„

,

„

„

„

„

»

.

„

„

„

„

m

„

B

u

„

„

„

m

„

m

„

„

0

„

,

.

„

,,

„

,,

.

,

„

.

.

.

.

•

.

B

.

.

*

•

.

„

r

„

f

.

.

„

93
99
99

03
20
26
24
40
~7 •'"•
OS
30
59
88
97
27
46
69
96
OO
29
36
39'
65
70
76
92
02
.18
25
28
45
56
38
71
92
22
49
72
O4
79
09
20
74
12
25
38
80
50
48
11
OO
87
32
79
24
92

3, „
2..
.-• ,
jl'. a

2U

2 .
j:- •

2 .
jll' •

3.
"•T

4.
4.
5.
5.
6.
6.
7.
/ .

B.
8.
9.
9.
1.
1.
1.
1.
1 .
.1. .
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
2.
2.
2.
2;

2.
ji- •
f\

2.
2.
2.
~r

3 .

4.
4.

95E-O1
O4E-01
J2E--01
21E-01
29E-01
37E-01
46E-O1
54E-01
05E-O1
58E-01
07E-01
60E-01
10E-O1
6OE-O1
11E-01
61E-01
12E 01
62E-01
10E-01
72E-01
1OE-O1
60E-O.1.
O1E+OO
06E+OO
1 IE +OO
17E4-OO
22E-+00
26E+00
31E+OO
36E-I-OO
41E+OO
46E+00
52E+OO
57E+-00
62E+OO
67E+-00
72EH-00
77E+OO
B2E+OO
87E4-00
92E+OO
97E4-00
02E+OO
07E+00
12E+00
17E+00
22E+OO
27 E 4-00
32E+OO
37E+OO
42E+OO
48E+00
03E+00
53E+OO
04E+OO
55E+00



REIJ 3.0 i Run 3 DRAWDOWN - PUMPING WELL RE1 30-1

.1.6:20
1 6 :: 4 O
.1.7; 00
17s 20
:!. 7 t. 40
1 8 s 00
13:20
18:40
19: 00
1 9 : 20
1 9 : 40
20: OO
20: 20
2O:40
21:00
21 :20
2 1 : 40
22: 00
22:20
22s 40
23: 00
23:20
23: 40
OO : OO
OO: 2<">
00: 4O
0 1 : 00
01 ::20
Ol : 40
02: 00
O2 : 20
02:40
O3: OO
03; 2O
03: 4O
O4i OO
04 : 20
04: 40
O5: OO
05: 20
O5: 40
06s 40
07: 40
08: 40
O9: 40
10: 4O
1 1 : 40
12: 4O
13:40
1 4 : 40
15:40
16:30

200 ., 200
22O. 2OO
240 » OBO
260. 220
280 „ ISO
300. 3.5O
320. 130
34O.220
360. 180
380.220
4OO. 220
420. 220
440. 220
4 6 0.2 2O
480. 120
500. 220
520. 320
540.200
560. 1.0O
580. 100
6OO. 150
620. :i 5O
640. ISO
66O. 180
680. 180
70O. 180
"720. 180
740. 18O
760, .1.80
780. 180
800. 180
820. 180
840. ISO
860. 180
880. ISO
9OO. 180
920. 180
940. J.6O
960. 18O
98O. 18O

1 000 . 200
1060. 4OO
1 120. 5OO
1 18O. 30O
1 240 . 300
13UU. 2UU
1 360 . 300
3 42<">. 3 OO
1480. 200
1540.3OO
1600. 300
1650. 600

120. 73
120. 77
120 ,,87
123 .24
121.43
121.73
121.67
1 22 . 23
122.20
122.34
122.66
122.73
123.00
123.59
123.79
1 24 . 24
124.41
125.62
125.90
126 ,,64
127.25
127.60 .
128.32
128.61
129., 38
129. 26
1 3;0 . 7 1
131.74
131.52
131.31
131.48
131.91
1 32 . 1 5
131.92
131. 36
131 .49
131 .64
131.75
131.98
132.07
1 32 . 1 8
132.45
132.67
132.94
1 33 . 1 2
133.44
119. S3
115.81
117. 78
117.74
1 18.22
1 05 . 33

-39,. 03
--39. 05
39. 15

--. "I, O t:j •"".'•

-39.71.
-40. 03
-39.95
-4O.51
-40 . 48
-4O.62
-40.94
-41 .Ol
-4 1 . 28
-41 .87
-42.07
-42.52
-42'. 69
- 43. 90
-44. 18
-44.92
-45.53
-45.88
-46 . 60
-46.89
-47. 66
-47.54
-48 . 99
-SO. O2
-49.80
-49.59
-49.76
-5O. 19
-50.43
-50.20
-49.64
-49.77
-49.92
-5O . O3
-50 . 26
-50. 35
-5O.46
-50. 73
-50.95
-51 .22
-51.40
-51 .72
-38. 1 1
- 34. 09
-36.06
-36. O2
-36.50
-23.61

5. 05b>00
5.55E-+00
6. OSE-i-OO
6. 56E -:••(,! 0
7 . O6E-<-00
7.56E-+-00
8. 07E-t-00
8. 5 7E -K>0
9.08E-I-00
9.58E+OO
1 . 01 £+01
1 . 06E+O1
1 . 1 1E+01
1. 16EH-O3.
1.21E+01
1.26E+01
1 . 31E+O1
1 . 36E+O1
1. 41E-K>i
1 . 46E+O1
1. 51E+O1
1,56E+01
1,61E-K>1
1., 66E+01
1 . 7/1E+01
1 . 76EH-05
ln81E+01

1., 87E+01
1.92E+01
1-97E+01
2,, 02E+01
2,. 07E+01
2, 12E+01
2,. 17E-K>1
2.22E+OJ
2, 27E-I-O3
2.32E+01
2, 37E+O1
2,42E-K)1
2.47E+01
2.52E+01
2.67EH01
2.82E+01
2.97E+01
3. 13E+01
3.28E+O1
3.43E+01
3. 58E+01
3.73E+O1
3. 88E+01
4.03E+01
4. 16E+O1



RE I 1O-1 Run 1 RECOVERY - PUMPING WELL = RE 1 1O-1 page J

TEST NAME; RE I. 10-1 RUN tt 1
TEST TYPE: RECOVERY
WELL NUMBER? RE I 10-1 INPUT 1
RADIUS: 0. 166 FEET
START DATE: 15~Sep-86
START TIME: 16:30
WATER START LEVEL: 81.72 FEET
WATER STOP LEVEL: 105.33 FEET
TOTAL PUMPING TIME:

TIME

1 6 : 3O
1 6 : 3O
16: 3O
16: 30
1 6 : 3O
16:30
1 6 : 3O
16: 30
16: 30
16: 30
16: 30
1 6 : 30
1 6 : 30
16: 30
16:30
16:30
1 6 : 30
16:30
16:30
16:31
16:31
16:31
16:32
16:32
16:32
16:33
16:33
16:33
16:34
16:34
16:34
16:35
16:35
16:35
1 6 : 36

' 16:36
16:36
16:37
16:37
16:37
16:38
16:38

E.T.
( M I N )

O.017
0.034
0. O5O
O.067
0 . O84
0. 100
0.11 7
0 . 1 34
0 . 1 5O
0. 167
0 . 257
O. 340
0.424
0.507
0.591
O.674
0.757
0.840
0.924
1 . O07
1.417
1.751
2.084
2.417
2.751
3.O84
3.417
3.751
4.084
4.417
4.751
5.084
5.417
5.751
6 . 084
6.417
6.751
7 . 084
7.417
7.751
8.084
8.417

1650.6 MIN

LEVEL

103.91
1O3. 70
103.43
103.28
1 03 . 07
102.88
102.68
102.48
1O2. 3O
102. 10
101.11
100. 28
99.52
98.82
98. 18
97.59
97 . 03
96. 53
96 . 06
95.62
93.96
93. OO
92.32
9 1 . 8O
91.43
91.13
9O.9.1
90.74
90 . 60
90 . 50
90.40
90 . 3 1
90.26
90. 18
90. 14
90 . 1 0
9O.06
90 . 0 1
89.97
89.94
89.90
89 . 87

Delta H
<REC>

1.42
1.63
1.85
2 . O5
2.26
2.45
i~i i.̂ 7
JL . O._'

>-\ QÎ ;ji . CJiJ

3 . O3

3. 23
4.22
5 . 05
5.81
6.51
7. 15
7.74
8 . 30
8. 80
9.27
9.71

1 1 . 37
12.33
13.01
13. 53
1 3 . 9O
14.20
14.42
14.59
14.73
14.83
14.93
15.02
15.07
15. 15
15. 19
15.23
15.27
15.32
15.36
15.39
15.43
15.46

Delta H
(RES)

22 . 1 9
2 1 . 98
21.76
2 1 . 56
2 1 . 35
21.1 6
20.96
20.76
20.58
20. 38
19.39
18.56
1 7 . 80
17. 10
16.46
15.87
15.31
14.31
14.34
1 3 . 90
12.24
11.28
1 0 . 60
10.08
9.71
9.41
9. 19
9.02
8.88
8.78
8.68
8.59
8.54
8.46
8.42
8.38
8.34
8.29
8 . 25
8.22
8. 18
8. 15

t/r2

4.28E-04
8.57E-04
1 . 26E-03
1 . 69E-03
2. 12E-03
2.52E-O3
2.95E-03
3. 38E-03
3.78E-03
4.21E-03
6.48E-03
8.57E-03
1 . 07E-02
1 . 28E-02
1 . 49E-O2
1 . 70E-02
1.91E-02
2. 12E-02
2.33E-02
2.54E-02
3.57E-02
4.41E-02
5.25E-02
6.O9E-O2
6.93E-O2
7.77E-02
8.61E-O2
9.45E-02
1.03E-01
1. 11E-01
1.20E-01
1.28E-01
1.37E-O1
1.45E-01
1.53E-01
1.62E-01
1.70E-01
1.79E-01
1.87E-01
1.95E-01
2.04E-01
2. 12E-01

t/t '

9.71E+04
4.85E+04
3.30E+O4
2.46E+04
1 . 97E+04
1 . 65E+O4
1.41E+04
1 . 23E+O4
1. 10E+04
9.S8E+-03
6. 42E+O3
4. 86E+03
3.89E+03
3.26E+03
2.79E+03
2.45E+03
2. 18FM-03
1 . 97E+03
1 . 79E+03
1.64E+03
1. 17E+O3
9.44E+02
7.93E+02
6.84E+02
6.O1E+O2
5.36E-K>2
4. 84E+02
4.41E+02
4.O5E+02
3.75E+02
3.48E+02
3.26E+02
3.06E+02
2.88E+02
2.72E+02
2.53E+O2
2.45E+02
2.34E+02
2. 24E+02
2. 14E+02
2.05E+02
1 . 97E+02
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1 6 : 33
16:39
1 6 : 39
16:39
16:40
16:42
16:44
16:46
16:48
1 6 : 50
16:52
16:54
16:56
16:58
1 7 : 00
1 7 : 02
17:04
17:06
1 7 : 08
17:10
17: 12
17: 14
17: 16
17: IB
1 7 : 20
17:22
17:24
17:26
1 7 : 28
1 7 : 3O
17:32
1 7 : 34
17:36
17:38
17:40
17:42
17:44
17:46
17:48
1 7 : 5O
17:52
17:54
17:56
17:58
18:00
18:02
18:04
1 8 : 06
18:03
18:30
18:50
19: 10
19:30
1 9 : 50
20 : 1 0
20 : 30

8.751
9.O84
9.417
9.751

1 0 . 084
12. 120
14. 120
16.1 20
18. 120
20. 142
22.225
24.225
26 . 225
28.225
30.225
32. 225
34 . 225
36. 225
38 . 225
40.225
42.225
44.225
46.225
48.225
50.342
cr'-s r")i~̂ r\
vJ^l • jC. jiL*

S 4 '?'?'?v_J *T • jl-̂ L-jL.

er i -—. '••i '-•i
«JO . S-̂ s~

58.220
6O. 120
62.220
64.222
66.220
69.220
70. 22O
72.22O
74.222
76.095
78 . 1 80
80. 575
82.215
84.215
86.215
88.215
90.493
92.210
94.248
96.248
98.248
120.250
140.250
160. 180
ISO. 170
2OO. 220
220. 150
24O. 150

89.84
89.81
89.78
89.76
89.73
89.60
89.48
89.38
89.30
89.23
89. 17
89. 10
89. O4
88.98
88.94
88.90
83.86
88.80
38.77
88.73
88.70
86.65
88.63
88.60
88.55
88 . 53
83. 50
88.48
88.44
88.43
88.38
88.37
88. 34
88.31
88 . 28
88.25
83.24
88.21
88.20
88. 17
88. 15
88. 13
88. 11
88.08
88.07
88.04
88 . 03
88.O1
87.98
87.78
87.63
87.48
87.34
87 . 22
87. 11
87.00

15.49
1 5 . 52
15.55
15.57
15.60
15.73
15.85
15.95
1 6 . 03
16. 10
16. 16
16.23
16.29
16.35
16.39
16.43
16.47
16.53
1 6 . 56
1 6 . 60
16.63
1 6 . 68
16.70
16.73
16. 78
16.80
16.83
16.85
16.39
16.90
16.95
16.96
16.99
17.02
1 7 . 05
1 7 . 08
1 7 . 09
17. 12
17.13
17. 16
17. 18
17.20
17.22
17.25
17.26
17.29
1 7 . 30
17.32
17. 35
17.55
17.70
1 7 . 85
17.99

' IS. 1 1
18.22
18.33

8.12
8 . 09
8 . 06
8 . O4
8 . 0 1
7.88
7.76
7.66
7.53
7.51
7.45
7.38
7.32
7.26
7.22
7. 18
7. 14
7 . 08
.7. OS-
7.01
6.98
6 . 93
6.91
6.88
6.83
6.81
6.78
6.76
6.72
6.71
6.66
6.65
6.62
6.59
6.56
6. 53
6.52
6.49
6.48
6.45
6.43
6.41
6.39
6.36
6.35
6.32
6.31
6.29
6.26
6.06
5.91
5.76
5.62
5 . 50
5.39
5.28

2.21E--01
2.29E-01
2.37E-O1
2.46E--01
2.54E-O1
3.05E-01
3.56E-01
4.06E-01
4.57E-01
5.OSE-01
5.60E-01
6. 10E-01
6.61E-O1
7. 11E-01
7.62E-O1
8. 12E-O1
8.63E-01
9. 13E-01
9.63E-01
1 . O1E+00
1 . 06E+OO
1 . 11E+00
1. 16E+00
1 . 22E+00
1 . 27E+OO
1 . 32E+00
1 . 37E+00
1 . 42E+00
1 . 47E+00
1 . 52E+00
1 . 57E+00
1 . 62E-K>0
1 . 67E+00
1 . 72E+00
1 . 77E+00
1 . 82E+00
1 . S7E+00
1 . 92E+00
1 . 97E+00
2.03E+00
2.07E+00
2. 12E+00
2. 17E+00
2.22E+00
2.2BE+00
2.32E+00
2.38E+00
2.43E+00
2. 48E+OO
3. O3E+00
3.53E+OO
4. O4E+00
4.54E+00
5.05E+00
5. 55E+OO
6.05E+00

1 . 9OE+O2
1.83E+02
1 . 76E+O2
1 . 7OE+O2
1.65E+02
1 . 37E+02
1. 13E+02
1 . 03E+O2
9.21E+O1
8.29E+O1
7.53E+01
6.91E+O3
6.39E+O1
5. 95E+O1
5.56E+01
5.22E-I-01
4.92E-KU
4.66E+01
4.42E-<-01
4.20E+01
4.O1E+01
3. 83E+01
3.67E+01
3. 5 2E -i-Ol
3.38E-1-01
3.26E+01
3. 14EK>1
3.04E+01
2.94E+01
2. BSE. +01
2.75E+01
2.67E+01
2.59E+O1
2.52E+01
2.45E+01
2.39E+01
2.32E+O1
2.27E+01
2.21E+O1
2. 15E+01
2. 11E+01
2.06E+01
2.01E+O1
1 . 97E+01
1.92E+01
1.B9E+O1
1.85E+O1
1.81E+O1
1.78E+01
1.47E+01
1.23E+01
1. 13E+01
1.02E+01
9.24E+OO
B.50E+00
7.87E+00
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20: 50
21:10
21 :30
21:50
22: 10
22 : 30
22:50
23: 10
23: 30
23:50
OO: 10
OO : 30
00: 50
01: 10
01:30
01:50
02 : 1 0
02:30
02:50
O3: 1O
03: 30
O3: 50
04 : 1 0
O4 : 3O
O4 : 50
OS: 10
O5 : 30
O5 : 5O
06 : 1 0
06 : 3O
06: 50
07: 10
07:30
O7 : 5O
08 : 1 0
OS : 30
08:50
O9: 10
10: 10
1 1 : 1 0
12: 10
13: 10
14: 10
15: 10
1 6 : 1 0
17: 10
18: 10
19: 10
20: 1O
21: 10
22: 10
23: 10
00 : 1 0
01:1 0
02: 10
03: 10

260. 150
230.250
300. 250
320. 250
34O. 250
360 . 220
380. O8O
400. 080
420. 150
44O.OSO
460.220
480.220
5OO. 22O
520.220
540.220
560. 2 2O
580 . 22O
600. 220
620.220
640.220
660. 220
680.220
700. 220
720.220
740.220
760.220
780.220
800. 220
82O.220
840. 220
860. 22O
880. 180
9OO. 18O
92O. 180
940. 180
960. 180
980. 17O
1OOO. 20 O
1060. 400
11 2O. 700
1 1BO. 3OO
1 24O . 300
1300. 4OO
1 360 . 30O
142O.200
1 480 . 30O
1540.300
1 600 . 300
1660. 3OO
1720.300
1780. 300
1840. 300
1900. 3OO
1960.300
2020 . 30O
2080. 300

86.90
86 . SO
86.71
86. 62
86.54
86.47
86.40
86.32
86.25
86 . 20
86. 12
86.07
86.02
85.95
85.91
85 . 85
85.79
85.75
85 . 7 1
85 . 65
85.62
85 . 57
65.52
85.48
85.45
85.41
85.37
85.32
85.29
85.25
85.22
85. 18
85. 15
85. 12
85. 08
85. 05
85. O2
84.99
84.92
84.85
84.77
84.69
84.64
84 . 59
84 . 52
84.45
84.38
84.31
84.27
84.21
84 . 1 7
84. 11
84 . 06
84.01
83.98
83.92

18.43
18.53
18.62
18. 71
18.79
18.86
18.93
19.01
1 9 . 08
19. 13
19.21
19.26
19.31
19.38
19.42
19.48
19.54
19.58
19.62
19.68
19.71
19.76
19.81
19.85
19.88
19.92
19.96
20 . 0 1
20.04
20 . 08
20. 11
20. 15
20 . 1 8
20 . 2 1
20.25
20.28
2O. 31
20.34
20.41
20 . 48
2O. 56
2O. 64
20.69
2O.74
20.81
20.88
20.95
21.02
21.06
21. 12
21. 16
21.22
21.27
21.32
2 1 . 35
21.41

5. 18
5 . 08
4 . 99
4.90
4.82
4.75
4.68
4 . 6O
4 . 53
4.48
4.40
4.35
4 . 30
4.23
4. 19
4.13
4 . 07
4 . 03
3.99
3.93
3.90
3.85
3.80
3.76
3. 73
3.69
3 . 65
3. 60
3.57
3. 53
3 . 5O
3.46
3.43
3.40
3.36
•-• • o O*

3.30
3.27
3.20
3. 13
3.05
2.97
2.92
2.87
2.80
2.73
2.66
2.59
2.55
2.49

• 2.45
2.39
2.34
2.29
2.26
2.20

6.56E+00
7. O6E+OO
7. 57E+OO
8. O7E-1-OO
B.57E+00
9. O8E+OO
9. 58E+OO
1.01E+01
1 . O6E+01
1. 11E+01
1 . 16E+O1
1.21E+01
1 . 26E+O1
1.31E+01
1.36E+01
1.41E+O1
1.46E+01
1.51E+01
1.56E+01
1.61E+01
1.66E+01
1.71E+01
1.76E+01
1.82E+01
1.87E+01
1.92E+01
1.97E+01
2.02E+01
2.O7E+O1
2. 12E+01 ->
2. 17E+O1
2.22E+01
2.27E+01
2 . 32E+0 1
2.37E+01
2.42E+01
2.47E+O1
2.52E+O1
2.67E+01
2.B2E+01
2.97E+01
3. 13E+01
3.28E+O1
3.43E+01
3.58E+01
3.73E-I-O1
3.8BE-»-01
4.03E+01
4. 18E+01
4.34E-I-01
4.49E+01
4.64E+01
4.79E+O1
4.94E+01
5.O9E+01
5.24E+01

7 . 34EL-I-OO
6. 89L-K»O
6. 50E+OO
6. 15E+00
5.85E+00
5. 58E+OO
5.34E+OO
5. 13E+00
4. 93E+OO
4. 75E+00
4.59E+00
4. 44E+00
4. 30E+00
4. 17E+00
4. 06E+00
3. 95E+00
3. 84E-I-00
3. 75E+00
3.66E+00
3. 58E+00
3.50E+00
3. 43E+00
3. 36E+00
3.29E+00
3.23E+OO
3. 17E+00
3. 12E+00
3. 06EK>O
3. 01E+OO
2.96E+00
2.92E+OO
2. 88E+00
2.83E+OO
2.79E+OO
2.76E+00
2.72E+OO
2.6BE+OO
2.65E+OO
2. 56E+OO
2. 47E+00
2. 40E+00
2.33E+00
2.27E+00
2.21EH-00
2. 16E+00
2. 12E+00
2. 07E+00
2. O3E+00
1 . 99E+00
1 . 96E+00
1 . 93E+00
1 . 9OE+-00
1 . B7E+00
1 . 84E+00
1 . 82E+00
1 . 79E+00
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04 : 1 0
05: 10
06: 10
07s 10
O8: 10
09: 10
1O: 1O
11: 10
1 2 : 1 0
13: 10
14:10
15:1 0
1 b : 1 0
17: 10
18:10
19:1 0
20: 10
21:1 0
22: 10
23: 10
00: 10
01 : 10
02 : 1 0
03: 10
O4: 1O
05: 10
O6: 10
07 : 1 0
07:36

2140.
220O.
2260.
2320.
23SO.
2440.
25OO .
2560.
2620 .
2680.
2740.
28OO.
2860.
2920.
2980.
3040.
3100.
3160.
3220.
3280.
3340.
3400.
3460.
3520.
3580.
3640.
3700.
3760.
3786.

300
3OO
300
300
300
300
30O
300
400
400
400
40O
4OO
4OO
40O
2OO
200
2OO
2OO
2OO
200
200
200
20O
3OO
30O
300
3OO
600

83.88
83 . 84
83.79
83.75
83.71
83.68
83. 65
83.62
83.59
83.56
83.52
83.52
83.49
83.45
83.44
83 . 38
83 . 35
83.32
83 . 3 1
83. 28
83.29
83.24
83.24
83. 19
83.16
83.21
83. 14
83 . OS
83 . 06

21.
21 .
21.
21.
21 .
21.
21.
21 .
21.
21.
21.
21.
21.
21.
21.
21.
21.
22.
22.
22.
22.
22.
f~\-— •
4,jL.*

22.
22.
22.
22.
22.
22.

45
49
54
58
62
65
68
71
74
77
81
81
84
88
89
95
98
01
02
05
04
09
09
14
17
12
19
25
27

•"".'

•••»
jL. »

2.
*"k
JL. •

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

16
12
07
03
99
96
93
9O
87
84
SO
80
77
73
72
66
63
60
59
56
57
52
52
47
44
49
42
36
34

5.
5.
5.
5.
6.
6.
6.
6.
6.
6.
6.
7.
7.
7.
7.
7.
7.
7.
8.
8.
8.
8.
8.
8.
9.
9.
9.
9.
9.

39E+01
55E+01
70E+01
85E+01
OOE+01
15E+01
30E+O1
45E+01
60E+01
75E+01
91E4-01
O6E+01
21E-K>1
36E+O1
51E+O1
66E+O1
8iE-K>l
96E+01
12E+01
27E+01
42E+O1
57E+01
72E+01
87E+01
02E+01
17E+01
33E+01
4SE+01
54E+01

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 77E+00

. 75E+00

. 73E+00

.71E+OO

. 69E+00

. 68E+OO

. 66E+OO

. 64E+OO

. 63E+00

. 62E+00

. 6OE+00

. 59E-+-00

. 58E+00

. 57E+OO

. 55E+00

.54E+OO

. 53E+OO

. 52E+00

. 51E+00

. 50E+00

. 49E+00

. 49E+00

. 43E+00

. 47 EH- 00

. 46E+00

. 45E+00

. 45E+OO

. 44E+00

. 44E+00



RE I DRAWDOWN OBSERVATION WELL - GW--25

PROJECT NAM;;;
PROJECT NUMF
TEST NAME;
TEST TYPE:
WELL NUMBER:
RADIUS:
START- DATE:
START TIME:
WATER START

T I ME

1 •.'.:•
13
.1 o
1 3
1 •.'.!'
1 3
1 "-r

-.:•

13
13
1 — V

•:••
•i •-'.'

1 3
13
13
13
13
1 3
13
13
1 ._,

•_'t

.13
j. ,\

13
13
13
13
13
13
I .-T

.j.

1 3
13
13
T •*"'

1 3
13
13
1 3
1 3
13
13

00
GO-
GO
GO
00
00
OO
GO
OO
GO
GO
GO
OO
GO
OO
OO
OO
GO
OO
OO
0 1
O i
01
02
02
G2
O3
O3
03
04
O4
G4
05
05
05
06
06
06
O7
G7

i

ER :

LEVEL;

E . T .
( M I N )

0 . 000
G . 0 i 7
0.. 034
G .. O50
O.O67
0. 084
O. 10O
0 „ .1. .1 7
G. 134
0.. 35O
0,, 167
O. 257
0 . 34O
0., 424
0. 507
O.59O
0.674
G., 757
G . 840
0.924
1 . O07
1 . 4 J 7
1 . 750
2.084
2.417
2.750
3.O84
3.41 7
3. 750
4 . 084
4.41 7
4.750
5.084
5 . 4 1 7
5.750
6.084
6.417
6.750
7 . 084
7.41 7

FRENCH LTD
275-14
RE I 10-1 R
DRAWDOWN

GW--25
66.670

15--Sep-86
1 3 : 00
32.22

LEVEL

82.22
-999,99
-999.99
-•999.99
--999. 99
-999.99
-999 . 99
-•999.99
--999.99
-999.99
-999. 99
«— -• -• '••-. '•••.J-.:. * j-... .»:_

82.22
82.24
32.24
82.25
82.26
B2 „ 28
82 . 29
82., 31
82. 32
82.44
82.54
82.66
82.76
82 . 87
82.96
83 . 06
83. 18
83.27
83.35
83.44
83.51
83.59
S3 . 66
83.73
83.79
83.85
83.91
•83.96

.

UN J4' 1

INPUT 2
FEET

FEET

Delta H

0 . OO
1082.21
1082.21
1 082 . 2 1
1082.21
1 082 . 2 1
1082.21
1082.21
1082.21
1082.21
1082.21

0 . GO
O . OO
-O. 02
-G. 02
-G. 03
-0.04
-G. 06
-0 . O7
-0.09
-0. 10

/-x *••;• •-•.
*_' . 4-j,

-G . 32
-0.44
-0 . 54
-0.65
-0.74
-G.84
-0.96
- 1 . 05
-1.13
- 1 . 22
-1.29
-1.37
-1.44
-1.51
-1.57
-1 . 63
- 1 . 69
-1.74

t/r2

0 . OOE-t-OO
2.66E--09
5.31E-09
7.81E-09
1 . 05E-08
1.31E-Oe
1 . 56E--08
1.83E-08
2.09E-08
2.34E-O8
2. 6 IE-OS
4.O2E-08
5. 3 IE-OS
6.62E-G8
7.92E-08
9.22E-08
1 . 05E-O7
1. 18E-G7
1 . 31E-G7
1 . 44E-O7
1 . 57E-07
2.21E-G7
2.73E-O7
3.26E-G7
3.78E-07
4.30E-G7
4 . 82E-07
5.34E-07
S.86E-07
6.38E-G7
6.90E-G7
7.42E-G7
7.94E-G7
8.46E-O7
8.98E-07
9.51E-07
1.OOE-O6
1 . 05E-06
1. 11E-06
1 . 1 6E-06



RE I 10-1 Run 1 DRAWDOWN OBSERVATION WELL = GW 25

1 3
•1 "Tj. •-"

13
1 3
1.3
13
13
13
13
13
13
13
13
13
13
1 3
13
1 3
1 3
1.3
i 3
.1. 3
1 3
1.3
1 3
13
13
1.3
1 3
13
13
13
14
1.4
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
1.6

j;
:
s
:
;;

5

:
:
2
:
s
:
5

:
:
:
•
U

i
I

s
;

5

t

5

E

n
*

%

:
;

2

u
2

;

;

2

5

2

•
s
:
•
;
;

:
•
D

.
:
;

u
;

2

:
:

07
OS
OB
OS
09
O9
O9
10
12
14
1.6
18
2O
'".' •""

24
26
28
30
32
34
36
38
40
42
4-4
46
48
50
52
54
56
58
OO
O2
04
06
OB
1 0
12
14
16
18
20
22
24
26
28
30
32
34
36
38
00
20
40
00

7 .
8.
B.
S.
9.
9.
9.

1 0 .
12.
14.
16.
18.
20 .
22 n

24.
26.

. 28.
30.
3 2 ,.
34 .,
36.
38.
4O.
42.
44.
46.
48.
50 .
52.
54.
56.
58,,
6O...
62.
64.
66 .
68..
70.
72.
74.
76.
78.
80.
82.
84.
86.
88.
9O .
92.
94 „
96.
98.
120.
140.
160.
180.

750
084
4:17
750
084
417
75O
084
1 0 1
188
139
237
23 J-
*7' ~\ "•',

233
'~» •:;; ~r(

jC.'! •- ' •.!.'»
'/ "?• "?;

152
620
095
095
095
195
232
2 3 .*:.
--;. c:r- •->

1 22

122
122
122
122
122
122
122
442
122
335
1 60
160
167
23O
2 1 7
213
213
213
2 1 3
213
213
213
213
238
220
1 30
130
370

84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
85.
85 .
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
86.
86.
86.,
86 .
86.
86.
86.
86.
86.
86.
86.
86.
86.
36.
86.
86.
B6.
86.
86.
86.
87.
87.
87.
87 .
87.
87.
87.
87.
87.
37.

02
07
•1 1
17
21
26
24
34
52
71
82
95
07
16
26
34
42
49
56
65
69
75
81
85
91
97
03
06
12
16
2O
25
28
71 /'.

39
45
51
57
59
64
71
75
81 ,
86
91
96
00
02
05
06
07
09
!"•, -?•

35
54
68

- - .1. .
••" i
- i .
_... •[

-•• 1 .
--2.
-2.
--2.
-2.
-2.

*"}
j.'.. •

-2 .
-2.
-2.
-3.
— •.':• .
-3.

C- B

";•

— "̂
-:1.'

-3.
-3.

'"l;

-3.
— •.':• n

— O> .
Tt

— 3 .

-3.
-3.
-4.
-4,,
-4.
-4.
--4.
- 4 .
-4 „
-4.
-4.
-4.
-4.
--4.
-4.
-4.
-4.
-4.
-4.
-4.
-4.
-4.
-4.
-5.

cr

--5.
-5.

BO
85
89
95
99
04
02
12
30
49
60
73
85
94
04
12
20
27
34
43
47
53
59
63
69
75
81
84
90
94
98
03
06
1 1
17
2 3
29
35
37
42
49
53
59
64
69
74
78
80
83
84
85
87
01
13
32
46

1 .
1.
1 .
1.
1.
1 .
1 .
1.
1.
2.
2.
1̂ ' .

-̂
3 .
~:i
4.
4.
4.
5.
5.
5.
5.
6.
6.
6.
7.
7.
7.
8.
8.,
8,
9,,
9 .,
9..
i,,
1,
1 .
1.
1,.
1 .
1 .
1.
1 .
1.
1 .
1.
1.
1.
1.
1.
1.
1.
1.
2 .
2.
2.

2 IF: -06
26E-06
32E-06
37E 06
42E-06
47E--06
52E-06
58E-06
89E-O6
22E-06
52E-06
S5E--O6
16E-06
47E--06
79E-O6
1OE-06
4 IE-- 06
72E-06
02E-06
41E-06
64E-Ofo
95E-O6
26E-06
59E-06
91E-06
22E-06
54E-06
S3E-O6
14E-06
46E--06
77E-O6
08E-06
39E--06
71E-O6
OOE-05
O4E--05
06E-05
10E-05
13E-05
16E-05
19E-05
22E-05
25E-05
28E--O3
32E-05
35E-05
38E-05
41E-05
44E-05
47E-05
50E-05
53E-05
8SE-05
19E-05
50E-05
32E-05
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.1.6
16
17
1 7
17
18
18
IB
19
19
19
20
20
2O
21
21
21
.--, .•-,j.. .£..
/•-, .••-,
j'_ j:_

22
23
23
23
0 0
00
00
01
01
0 1
02
O2
02
03
03
03
04
04
04
O5
O5
O5
06
07
08
09
10
11
12
13
14
15
16

n
!;

I

s
:
J

S

:
•
:
s
:
2

•
J

j;

:
;

5

«

:
;

5

:
:
J

:
:
:
:
5

:
;

i

:
j:

s
*

:
:
:
:
*

:
:
*•

:
•
•
jj
;

:

20
40
00
2O
40
00
20
40
00
20
40
OO
20
4O
00
20
40
00
2O
4O
00
20
40
CO
2O
4O
00
2O
40
OO
20
40
OO
20
40
00
2O
4O
OO
2O
40
40
40
4O
40
4O
40
40
40
40
40
30

200.
220.
240,
260.
280.
300,,
320.
340.
360.
3 BO.
400.
420.,
440.
46O.
48O.
50O.
520.,
540.
560.
580.
60O.
62O.
640.
66O.
680.
7OO..
720.
74O.
7 6 0 .
780.
8OC.
82O.
840.
860.
380 .
900.
920.
94 O.
960 .
980.
10OO.
1
1
1
1
1
1
1

060.
120.
1 8O .
240 .
3OO.
360 .
42O.

1 48O .
1540.
1 600 .
1650.

2 O O'
2OO
080
220
150
150
1 30
220
180
220
220
220
22O
220
1 20
22O
320
20O
1 OO
1 OO
150
ISO
ISO
1 80
130
ISO
ISO
180
1 SO
i SO
180
ISO
ISO
ISO
ISO
1 BO
180
1 SO
1 SO
1 SO
20O
400
50O
30O
300
200
300
3OO
2OO
300
300
600

87.
87.
as.
88.
83.
88.
83.
SB.
88.
88.
89.
89.
89.
89.
89 .
89.
89.
89.
89,:

9O.
90.
90.
90 .
90.
90 .
9O.
91.
91 .
9 1 .
91 .
91.
91.
9 1 .
9 1 .
91 .
91 .
9 1 .
91 .
92.
92.
92.
92.
92.
92.
92.
93.
92.
91.
91.
91 .
91.
91.

~? "V'

90
02
16
29
41
54
67
79
89
01
11
21
33
43
54
66
78
91
O5
21
34
47
62
77
87
00
19
32
38
46
56
65
75
78
83
90
96
03
1C
18
35
54
71
87
03
09
59
54
48
51
52

-"•<LJ >
"•• !b u
-5.

u. 1 •

-6.
-6.
-6.
-6.
__ /

-6.
-6 .,
— 6
~"O .

-•7 .
-7 .
-7.
"7

-7 ..
-7 .
-7 .
— ~7

-•S.
o

8 .
-S.
-8.
-8.
-8.
-9 .
-9.
9
Q

-9.
-9.
o

-•9 .
-9.
o

-9.
-9.
-9.

- 1 0 .
-10.
-10.
-10.
-10.
-9.
o
o

-..D

-9.
-9.

55
68
80
94
07
19
32
45
57
67
79
89
99

11
21
3 J:J

44
56
69
83
99
12
25
4O
55
65
73
97
10
1 6
24
34
43
er-ry

56
61
68
74
81
88
96
13
32
49
65
81
87
37
~V~*

26
29
3O

_.,.

™'i
•.*-.'' >
4.
4..
4.,
5.,
5.
5.
5.,
6,.
6.
6.
7.
7.
7.
S.
8.
8.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1 .
1.
1 .
1.
1.
1.
1.
1.
1 .
1.
1.
1.
1 .
1.
1.
1.
2.
2.
2.
2.
j~ •
2.
•"".'

13E-05
44E--05
75E-05
07E--05
38E--05
69E-05
OOE-05
32E-05
63E-05
94E-05
25E--05
57E-05
88E-O5
19E-05
50E-05
82E-O5
13E-05
44E-05
75E-05
06E-05
38E-05
69E-05
OOE--04
03E-04
O6E-O4
09E-04
13E-04
16E-O4
19E--04
22E-04
25E-04
28E--04
31E-04
34E-04
38E-04
41E-04
44E--04
47E-04
5OE-O4
53E-04
56E--O4
66E-04
75E-04
84E-O4
94E-04
03E-O4
13E-04
22E-04
31E-04
41E-O4
5OE-04
58E-04



RET 10-1 Run 3. RECOVERY OBSERVATION WELL = BW-25 paqe 1

TEST NAME:
TEST TYPE:
WELL NUMBER;
RADIUS:
START DATE:
START TIME:
WATER START
WATER STOP I
TOTAL PUMP If

TIME

16:30
16:30
16:30
1 6 : 30
16:30
1 6 : 30
1 6 : 30
1 6 : 30
1 6 : 30
1 6 : 30
16:30
16:30
16:30
1 6 : 30
1 6 : 30
16:30
1 6 : 3O
16:30 .
16:30
16:31
16:31
16:31
16:32
16:32
16:32
1 6 : 33
1 6 : 33
1 6 : 33
1 6 : 34
16:34
16:34
16:35
16:35
16:35
16:36
16:36
16:36
16:37
16:37
16:37
16:38
16:38

f
f

LEVEL:
-EVEL:
vIG TIME:

E.T.
( M I N )

0.017
0 . 034
0. 050
0.067
0. OS 4
0. 100
0. 117
O. 134
0. 150
0. 167
0.257
0. 340
0.424
0.507
0.591
0.674
O.757
0.840
O.924
1 . 007
1.417
1.751
2. O84
2.417
2.751
3 . O84
3.417
3.751
4 . 084
4.417
4.751
5.084
5.417
5.751
6.084
6.417
6.751
7 . 084
7.417
7.751
8. 084
8.417

~-<EI 10-1 Rl
RECOVERY

GW-25 :
66.670 F

LS-Sep-86
16:30
82.22 F
91.52 F
1650.6 f

LEVEL

-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
91.49
91.49
91.49
91. 4S
91.46
91.46
91.45
91.43
91.42
91.42
91.35
91.27
91. 2O
91 . 14
91.07
9 1 . GO
90.94
90.87
90.81
90.75
90.71
90.65
90.61
90.56
90.52
90.49
90.45
90.42
90.37
90.34
90 . 30
90.27

JM # 1

[NPLIT 2
"EET

-EET
-EET
1IN

Delta H
(REC)

1091 .51
1 09 1 . 5 1
1O91 .51
1091.51
1091.51
1091.51
1091.51
1091.51
1091.51
1091.51

O. 03
0 . 03
0. 03
O . O4
0 . 06
0 . 06
0 . 07
O . O9
0. 1O
0 . 1 0
0 . 1 7
0 . 25
0. 32
0 . 38
0.45
0.52
0.58
0.65
O.71
0.77
0.81
O.S7
O.91
0.96
1 . 00
1.03
1.07
1. 10
1. 15
1. 18
1.22
1.25

Delta H
(RES)

1082.21
1 032 . 2 1
1 O82 . 2 1
1082.21
1OB2.21
1O82.21
1082.21
1082.21
1082.21
1082.21

9.27
9.27
9.27
9.26
9.24
9.24
9.23
9.21
9.20
9 . 20
9. 13
9.05
8. 98
8.92
8.85
8.78
8.72
8.65
8.59
8.53
8.49
8.43
8.39
8.34
8.30
8.27
8.23
8.20
8. 15
8. 12
8 . 08
8.05

t/r2

2.66E-O9
5.31E-09
7.81E-O9
1 . 05E-08
1.3 IE-OB
1 . 56E-OS
1 . 83E-08
2.09E-08
2.34E-08
2. 6 IE-OS
4.02E-O8
5. 3 IE-OS
6.62E-08
7.92E-OS
9.23E-O8
1 . 05E-07
1 . 18E-07
1.31E-07
1 . 44E-07
1.57E-O7
2.21E-07
2.74E-07
3.26E-07
3.78E-07
4.30E-O7
4.82E-07
5.34E-07
5.86E-07
6.38E-07
6.90E-07
7.42E-07
7.94E-07
8.46E-07
8.99E-07
9.51E-07
1 . OOE-06
1 . 05E-06
1. 11E-06
1. 16E-06
1.21E-06
1.26E-06
1 . 32E-06

t/t '

9.71E+04
4.85E+O4
3. 30E+O4
2.46E+O4
1 . 97E+04
1 . 65E+04
1 . 41E+04
1.23E+04
1 . 1 OE+04
9.8SE+03
6.42E+03
4 . 86E+03
3.89E+03
3. 26E+03
2.79E+03
2. 45E+03
2. 1SE+O3
1 . 97E+03
1 . 79E+03
1 . 64E+03
1. 17EH-03
9.44E+02
7.93E+02
6. 84E+02
6.01E+02
5.36E+02
4.84EH-02
4.41E+02
4.05E+O2
3.75E+02
3.48E-K>2
3.26E+02
3.06E+02
2.83E+02
2.72E+O2
2.53E+02
2.45E+02
2.34E+02
2.24E+02
2. 14E+02
2.05E+02
1 . 97E+02



RE1 1O--1 Run 1 RECOVERY OBSERVATION WELL = GW-25 page- 2

1 6 : 38
16:39
1 6 : 39
16:39
16:40
16:42
16:44
16:46
16:43
16:50
16:52
16:54
16:56
16:5S
1 7 : OO
1 7 : 02
17:04
1 7 : 06
17:08
17: 10
17:12
17: 14
17: 16
17: IS
17:20
17:22
17:24
1 7 : 26
1 7 : 28
1 7 : 30
17:32
17:34
1 7 : 36
1 7 : 38
1 7 : 40
17:42
17:44
17:46
17:48
1 7 : 50
17:52
17:54
17:56
17:58
18:00
18:02
18: O4
1 8 : 06
18:08
1 8 : 3O
18:50
19:10
19:30
1 9 : 50
20: 10
20: 30

8.751
9.084
9.41 7
9.751
10. O84
12.1 20
14. 120
16.1 20
18.1 20
20. 142
22.225
24.225
26.225
28.225
30.225
32.225
34.225
36.225
3S.225
40.225
42.225
44.225
46.225
48.225
50.342
52.220
54.222
56.222
58 . 220
60. 120
62.220
64.222
66.220
68.220
70.220
72.220
74.222
76.095
78. 180
BO. 57 5
82.215
84.215
86.215
88.215
90.493
92.210
94.248
96.248
98.248

1 20 . 250
140.250
160. 180
180. 170
200 . 220
220 . 1 50
240. 150

90.24
90.21
90. 20
90. 17
90. 14
90 . 0 1
89.89
89.79
89.72
89.65
89.57
89.52
89.46
89. 4O
89 . 36
89.31
89.27
89.23
89. 18
89. 14
89.11
89.08
89.04
89. Ol
88.98
88.95
88.92
88.89
88.86
88.83
83.80
88.77
88.76
88.73
88.70
88.69
88 . 66
88.64
83.61
88.59
88.57
88.56
88.53
88.51
88.48
88.47
88.45
88.43
88.41
88.21
88.05
87 . 90
87.77
87.64
87.52
87.42 .

1.28
1.31
1.32
1 . 35
1.38
1.51
1.63
1.73
1 . 80
1.87
1.95
2 . 00
2 . 06
2. 12
2. 16
2.21
J-i '-%C-
jL. » -C_%_*

2.29
2.34
2.38
2.41
2.44
2.48
2.51
2.54
2.57
2.60
2.63
2.66
2.69
2.72
2.75
2.76
2.79
2.82
2.83
2.86
2.88
2.91
2.93
2.95
2.96
2.99
3.O1
3.04
3.05
3 . 07
3.09
3. 11
3.31
3.47
3 . 62
3.75
3.88
4.00
4 . 1 0

8.02
7.99
7.98
7 . 95
7.92
7.79
7.67
7.57
7 . 50
7.43
7.35
7.30
7.24
7. 18
7. 14
7 . O9
7 . 05
7.01
6.96
6.92
6 . 89
6.86
6.82
6.79
6.76
6.73
6.70
6.67
6.64
6.61
6.58
6.55
6.54
6.51
6.48
6.47
6.44
6.42
6.39
6.37
6.35
6.34
6.31
6.29
6.26
6.25
6.23
6.21
6. 19
5.99
5.83
5.68
5.55
5.42
5 . 3O
5.20

1 . 37E-06
1 . 42E-06
1 . 47E-06
1 . 52E-06
1 . 58E-06
1 . 89E-06
2.21E-06
2.52E-O6
2.83E-06
3. 15E-06
3.47E-06
3.78E-06
4. 10E-O6
4.41E-06
4.72E-06
5.03E-06
5. 35E-06
5.66E-06
5.97E-06
6. 28E-06
6.60E-O6
6.91E-O6
7.22E-06
7.53E-06
7.87E-06
8. 16E-06
8.47E-06
8.78E-06
9. 10E-06
9.39E-O6
9.72E-06
1 . OOE-05
1 . 03E-05
1 . 07E-O5
1. 10E-05
1. 13E-05
1. 16E-05
1. 19E-O5
1 . 22E-05
1 . 26E-05
1 . 28E-05
1 . 32E-05
1 . 35E-05
1 . 38E-05
1.41E-05
1 . 44E-05
1 . 47E-05
1 . 5OE-O5
1 . 53E-05
1 . 88E-05
2. 19E-05
2.50E-05
2.81E-05
3. 13E-05
3.44E-05
3.75E-05

1 . 9OE-K>2
1 . 83E+O2
1 . 76E>02
1 . 70E.+02
1 . 65E+02
1.37E+02
1. lSE-t-02
1 . 03E+02
9.21E-KH
B.29E+01
7.53E+01
6.91E+01
6. 39E+01
5.95E+01
5. 56E-K>1
5.22E+01
4.92E+O1
4.66E+O1
4. 42E-K.il
4.20E+O1
4. OiE>01
3. 83E+01
3.67E4-01
3.52E-I-01
3.3SE+01
3.26E1+01
3. 14E-K.H
3.O4E+01
2.94E+01
2.85E+01
2. 75E+01
2.67E+O1
2.59E+01
2.52E+01
2.45E+01
2.39E+01
2.32E+01
2.27E+01
2.21E+01
2. 15E+01
2. 11E+01
2. 06E+01
2.01E+01
1.97E+01
1.92E+01
1. B9E+01
1.85E+O1
1.B1E+01
1.78E+01
1.47E+01
1.28E+01
1. 13E+01
1 . 02E+01
9.24E+00
8 . 50E+00
7.87E+00



RE I 10-1 Run 1 RECOVERY OBSERVATION WELL = GW-2S page 3

20 : 50
21:1 0
2 1 : 30
2 1 : 50
22: 1O
22 : 30
22 : 50
23: 10
23:3O
23:50
OO : 1 0
OO : 3O
OO : 5O
Ol: 10
0 1 : 3O
01:50
O2 : 1 0
O2 : 3O
02 : 50
O3: 1O
03: 3O
03: 50
04 : 1 0
O4: 30
O4 : 5O
05: 10
05 : 30
OS: 50
06 : 1 0
O6:30
O6 : 5O
07: 10
07:30
07: 50
08: 1O
08 : 30
08: 50
09: 10
10: 10
11:1 0
12:10
13: 10
14: 10
15: 1O
16: 10
17:10
18: 10
19:10
20: 10
21: 10
22: 10
23: 10
00: 10
01: 10
02 : 1 0
03: 10

•̂60.
28O.
300.
320 .
34 O.
360.
380.
400.
4 2O.
440.
46O.
480.
500.
52O .
540.
5&(~)
58O.
600 .
620 .
640.
660 .
680 .
700.
720.
74O.
760.
780.
80O .
820.
840.
86O.
880.
900.
920.
940.
960.
98O.

1 OOO .
1060.
1 1 20 .
1180.
1240.
13OO.
1360.
1420.
1480.
1540.
1600.
1660.
1720.
1780.
1840.
1 900 .
1960.
2020.
2080 .

1 5O
250
250
250
250
220
080
O8O
150
080
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
180
180
180
180
180
17O
20O
4OO
7OO
3OO
3OO
4OO
300
200
300
3OO
300
300
300
300
300
300
300
300
300

87.
87.
87.
87.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.

32
22
1 3
05
97
90
83
75
68
62
57
49
43
38
33
28
23
19
13
09
04
OO
96
91
87
84
80
75
72
69
65
62
58
55
52
49
46
43
36
29
2O
13
07
01
95
89
82
76
71
65
59
55
49
46
40
36

4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5 .
5.
5.
5.
5 .
5.
5.
CT

wJ -

5.
5.
5 .
5.
5.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
7.
7.
7.
7.

20
30
39
47
55
62
69
77
84
90
95
03
09
14
19
24
29
•3 -I'1

39
43
48
52
56 .
61
65
68
72
77
80
83
87
90
94
97
OO
03
O6
O9
16
23
32
39
45
51
57
63
70
76
81
87
93
97
O3
06
12
16

5.
5.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
T;

,\ .

3 .
3.
3.
3.
3.
-?•_' .
••* .
3 .
•— • .
3 .
3 .
3.
3.
3.
•-** •

3._,,

3.
3 .
3.
3 .
»-»
X. •

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

10
OO
91
83
75
68
61
53
46
40
35
27
21
16
11
06
01
97
91
87
82
78
74
69
65
62
58
53
50
47
43
40
36
33
3O
27
24
21
14
O7
98
91
85
79
73
67
60
54
49
43
37
33
27
24
18
14

4.O6E--05
4.38E-05
4 . 69E-05
5.00E-05
5.32E-05
5.63E-05
5.94E-05
6.25E-05
6.56E-05
6.88E-05
7. 19E-05
7.50E-O5
7.B2E-05
8. 13E-O5
8.44E-O5
8.75E-05
9. O7E-05
9.38E-05
9.69E-05
1 . ODE -04
1 . 03E-O4
1 . O6E-04
1 . 09E-04
1. 13E-04
1. 16E-04
1. 19E-04
1 . 22E-04
1.25E-04
1 . 28E-04
1.31E-04
1.34E-04
1 . 38E-04
1.41E-04
1 . 44E-04
1.47E-04
1 . 50E-04
1 . 53E-04
1 . 56E-O4
1 . 66E-04
1 . 75E-04
1.84E-04
1 . 94E-04
2.03E-04
2. 13E-O4
2.22E-O4
2.31E-04
2.41E-04
2.50E-04
2.59E-04
2.69E-04
2.7BE-04
2.88E-04
2.97E-04
3.06E-04
3. 16E-04
3.25E-04

T/ •

6.
6,
6.
5 .
5.
5.
5.
4.
4.
4.
4.
4.
4.
4.
O •

3.
3.
O •

3.
3 .
3 .
•j.'" .
3.
3.
3.
3.
3 .
3.
2.
2.
2.
.£.'. •

*-*
J_ •

2.
•~j
4. m

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
1.
1.
1.
1,.
1.
1.
1 .
1.

34E+OO
89E+00
50E+00
15E+00
B5E+OO
58E+00
34E+00
13E+-00
93E+00
75E+00
59E+00
44E+00
3OE+00
17E+OO
06E+00
95E>00
84E+OO
75E+OO
66E+OO
58E+00
50E+00
43E+00
36E+OO
29E+-OO
23E+OO
17E+00
12E+00
06E+OO
01E+OO
96E+OO
92E+OO
88E+00
B3E+00
79E+00
76E+00
72E+00
6BE+00
65E-t-00
56E+00
47E+00
4OE+O.O
33E+OO
27E+00
21E+00
1 6E+00
12E+00
07E+00
03E+00
99E+00
96E+OO
93E+OO
90E+00
87E+00
84E+00
82E+00
79E+00



REI 1O-1 Run 1 RECOVERY -- OBSERVATION WELL = GW-25 page 4

04: 10
05: 10
O6 : 1 0
07: 10
O8 : 1 0
09 : 1 0
10:1 0
11:10
12: 10
13: 1O
14: 10
15: 10
16: 10
17:10
18:10
19: 1O
20 : 10
2 1 : 1 0
22: 10
23: 10
00: 10
.01: 10
O2 : 10
O3 : 1 0
O4: 1O
05: 10
O6: 1O
07: 10
07 : 36

2140.
2.2.00 „
r~" •"> ̂  r\4- j^OU .

2320.
2380.
2440.
2500 .
256O
2620.
268O .
2740.
2800.
2860.
2920.
2980.
3O4O.
3100.
3160.
3220.
3280.
3340.
34OO.
3460 .
3520.
3580.
3640.
3700.
3760.
3786.

300
300
300
300
300
300
30O
7><~>o
400
400
400
400
4OO
400
400
200
2OO
20O
2O 0
20O
200
20O
2OO
20O
3OO
30O
3OO
300
600

84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83 .
83.
83.
83.
83.
83.

31
27
23
18
15
11
OS
07
04
01
96
95
91
89
86
83
79
78
73
72
69
67
66
63
62
57
57
53
51

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
•Q.

21
25
29
34
37
41
44
45
48
51
56
57
61
63
66
69
73
74
79 .
80
83
85
86
89
90
95
95
99
Ol

2.
O

2.
1.
1.
1.
1.
1 .
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1 .
1.
1 .
1.
1.
1.
1.
1.
1.
1.

09
05
01
96
93
89
86
85
82
79
74
73
69
67
64
61
57
56
51
50
47
45
44
41
40
35
35
31
29

3.34E-04
3.44E-O4
3. 53E-04
3.63E-O4
3.72E-04
3.81E-04
3.91E-04
4 . OOE— O4
4.09E-04
4. 19E-O4
4.28E-04
4 . 38E-04
4.47E-O4
4.56E-04
4.66E-04
4.75E-04
4.84E-O4
4.94E-O4
5. 03E-O4
5. 12E-04
5.22E-04
5.31E-O4
5.41E-04
5.50E-04
5.59E-04
5.69E-04
5.78E-04
5.87E-O4
5.92E-04

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 77E+00

. 75E+00

. 73E+00

. 71 E+00

.69E+-OO

. 68E+00

. 66E+00

. 64E+00

. 63E+00

. 62E+00

. 60E+OO

. 59E+00

. 58E+00

. 57E+00

. 55E+00

. 54E+OO

. 53E+00

. 52E+00
-51E+00
. 5OE+00
. 49E+00
. 49E+00
. 48E+00
. 47E+00
. 46E+00
.45E+00
. 45E+00
. 44E+00
. 44E+00



RE I 10 3 Run 3 DRAWDOWN OBSERVATION WELL =• RE I 11 P a C) E: 1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:
WATER START LEVEL:

FRENCH LTD.

RE I 10-1 RUN tt 1
DRAWDOWN

RE I 11 INPUT i:
427.782 FEET

lS-Sep-86
1 3: OO
78.78 FEET

T I ME

3. 3 OO
3. 3
13
13
13
13
13
1 •*'•

13
13
13
13
13
1 3
13
13
13
13
1 3
13
13
13
13
13
13
13
13
1 3
13
13
13
13
13
1 •_''
. _,,.

13
13
13
1 3
13

00
00
00
00
00
oo
oo
oo
00
00
oo
00
oo
oo
00
oo
oo
00
00
0 1
O i
01
02
02
02
03
03
03
04
O4
04
05
05
05
06
06
06
07
07

E . T .
(MIN)

("). (")(")(")
0 . 0 3 7
0.034
0 . 050
<".) . O67
0. OS 4
0. 3.00
0 .. 1 3. 7
O. 134
0 ., 1 50
0. .1.67
0.257
0. 340
0. 424
0 . 5O7
O. 590
0.674
0.757 '
0.840
0 .924
1 . O07
1.417
1 . 750
2.084
2.417
2.750
3 . O84
3.41 7
3 . 750
4 . 084
4.417
4.750
5.084
5.417
5.750
6.084
6.417
6.750
7.084
7.41 7

LEVEL

78 . 78
-999.99
-999 . 99
-999.99
-999 . 99
-999.99
-999.99
-999.99
-999. 99
-999.99
-999.99
78.78
78.78
78.78
78.78
78. 78
78.78
78.78
78.78
78.78
78.78
78. 78
78.78
78.79
78.79
78.79
78.79
78.78
78.78
78.78
78.78
78.78
78.78
78.78
78.78
78.78
78.78
78.78
78. 78
78.78

Delta H

0. 00
1078.77
1O78.77
1078.77
1078.77
1078.77
1078.77
1078.77
1078.77
1O78. 77
1 O7S . 77

0. 00
0 . 00
0 . 00
0 . 00
0.00
0. OO
O. 00
0. 00
0. 00
0. 00
O. OO
0 . 00
-0.01
-0 . 0 1
-0.01
-O.O1
0 . OO
0 . 00
0 . 00
0 . 00
0 . OO
0 . 00
0 . 00
0 . 00
0 . 00
0 . 00
0 . 00
O . OO
0. 00

t/r2

u,. OoE-i-uu
6.45E-11
1 .29E-1O
1.90E-1O
2.54E-1O
3. 19E-10
3.79E-1O
4.44E-10
5.09E-10
5.69E-1O
6.34E-10
9.75E-30
1 . 29E-09
1.61E-09 '
1 . 92E-09
2.24E-O9
2.56E-09
2.87E-09
3. 19E-O9
3.51E-09
3.S2E-09
5.38E-O9
6.64E-09
7.91E-09
9. 17E-O9
1 . 04E-OB
1. 17E-OS
1 . 3OE-O8
1 . 42E-08
1 . 55E-08
1 . 68E-08
1 . 80E-08
1 . 93E-OS
2. 06E-08
2. 18E-OS
2.31E-08
2.44E-08
2.56E-08
2.69E-08
2. 8 IE-OS



RE I 10-1 Run 1 DRAWDOWN OBSERVATION WELL ~ RE I 11

13:07
1 3 : 08
1 3 s OS
1 3 : OS
1 3 : O9
1 3 : 09
1 3 : 09
13:1 0
13: 12
13: 14
13:1 6
13:18
13s 2O
13:22
13:24
1.3:26
13:28
J. 3 : 30
1 3 : 32
13: 34
13:36
1 3 : 38
13:40
13s42
13:44
1 3 : 46
13:48
13:50
13:52
1 3 : 54
13:56
1 3 : 58
1 4 ; OO
14:02
1 4 : 04
1 4 : 06
1 4 : OS
14:1 0
14: 12
14: 14
14: 16
14: 18
1 4 : 2O
1 4 : 22
14:24
14:26
1 4 : 28
1 4 : 30
14:32
1 4 : 34
1 4 : 36
1 4 : 38
1 5 : OO
15:20
15:40
.1. 6 : 00

7.750
8.084
8.437
8. 750
9. O84
9.417
9.750
10.084
12.101
14.1 88
16. 139
13.237
20.233
22. 233
24.233
26.233
2; 8 . 233
30. 233
-'; ' ••., •; E.V ••••.!

34.620
36.O95
38.095
40. 095
42. 195
44., 232
46.232
48*252
50,, 122
52. 122
54. 122
56.. 122
58. 122
6O . 1 22
62 . 1 22
64. 122
66.442
68. 122
7O.335
72. 160
74. 160
76. 167
78.230
80.217
32. 213
84.213 ,
86.213
88.213
90.213
92.213
94.213
96.213
98.238
12O. 220
140. 130
160. 130
ISO.. 370

78.78
78., 78
78.78
78.78
78.78
78.78
78.78
78.79
78.80
78.82
78.83
78.84
78.86
78.88
78.91
78.93
78.96
78.98
79.00
79 . 04
79. O5
79 . 08
79. 11
79. 13
79. 15
79. 18
79.21
79.23
79.25
79.30
79.32
79.35
79.37
79 . 39
79.41
79.44
79.47
79.50
79.52
79.54
79.57
79 . 60
79.62
79.64
79.67
79.69
79.72
79.74
79.77
79.79
79.81
79.34
80 . 09
80.29
80.47
80.63

0. 00
0 . 00
0. 00
0 . 00
0. 00
O. 00
0 . 00
-0 . 0 1
— 0. 02
-O. O4
-0. 05
-0. 06
-0. 08
-0. 10
-0. 13
-0 . 1 5
-O. 18
-0 . 20
-0. 22
-O.26
-O.27
-0. 30
-0. 33
-0.35
-0.37
•-0 . 40
-0.43
-0.45
-O. 47
-O.52
-0. 54
-0.57
-0.59
-0 . 6 1
-0. 63
-0.66
-O. 69
-0.72
-O.74
-O.76
-O.79
-O.82
-O.84
-0 . 86
-0.89
-0 . 9 1
-0.94
»0 . 96
-0.99
- 1 . 0 1
-1.03
- 1 . 06
-1.31
-1.51
- 1 . 69
-1.85

2.94E-08
3.O7E-08
3. 19E-08
3.32E-08
3. 45E-O8
3.57E-08
3.7OE-O8
3.83E-O8
4.59E-O8
5.38E-08
6. 12E-O8
6. 92E-O8
7.68E-O8
8.44E-08
9.20E-O8
9.95E-08
1 . 07E-07
1. 15E-07
1 . 22E-07
1.31E-07
1 . 37E-07
1 . 45E-07
1 . 52E-07
1 . 60E-07
1 . 68E-O7
1 . 75E-07
1.83E-07
1.90E-07
1 . 98E--07
2., 05E-07
2., 13E-07
2.21E-07
2., 28E-07
2,. 36E-O7
2,. 43E-O7
2,. 52E-07
2.59E-O7
2.67E-07
2.74E-O7
2.81E-07
2.89E-07
2.97E-07
3.04E-07
3. 12E-07
3.20E-07
3.27E-07
3.35E-07
3.42E-07
3. 50E-O7
3.58E-O7
3.65E-O7
3.73E-07
4.56E-07
5.32E-07
6.08E-07
6.84E-07



Run 1 DRAWDOWN OBSERVATION WELL = REJ 11 age

16:. 20

36r 4O
17
17
i 7
18
13
lE'i
19
19
1 9
20
20
20
21
21
21
i~, .—,
JL.jL.

.r.L j'.L,

22
!*:, O1

23
23
00
oo
00
01
01
01
02
f>7
02
03
03
O3
04
O4
04
05
O5
05
06
07
08
09
10
11
12
13
14
15
16

00
.,:.'' '-..'

40
OO
20
4O
00
20
40
OO
2.0
40
OO
2O
40
00
20
40
00
20
40
OO
20
4O
00
20
40
00
?!")

4O
00
20
4O
OO
2O
4 O
00
2O
40
40
40
40
40
40
40
40
4O
40
40
30

200 .
220.
240.
260.,
280.
30O.
320.
340.
360.
380 .
400.
420.
440.,
460.
480.
50O .
520,,
540.
560,,
58O.
600,.
620.
640.
66O.
680,,
700,,
720.
740.
760.
780.
8OO .
820.
840,,
S6O.
880.
9OO.
92U .
940.
960.
980.

1 000 .
1
1
1
1
1
1
1

060.
120.
1 SO .
240.
3OO.
360.
420.
1480.
1540.
1 600 .
1650..

200
20O
OOO
220
1 5O
150
1 30
220
ISO
220
220
22O
220
22O
120
220
3- 2 0
200
100
1 OO
1 5O
150
18O
1 BO
180
1 8O
180
1 80
18O
180
ISO
1 SO
ISO
180
1 80
180
ISO
180
1 80
130
20O
400
500
3OO
300
20O
300
300
200
300
300
600

80,,
80.
81.
81.
81.
81 .
81.
81.
8 1 .
81 .
81.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
83.
83.
83.
83 ..
83.
83.
83.
83.
83.
83.
&?:.

84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
34.
85.
35 .
85.
35.
85.
85.
85 ..
85 .
85,

78
,-•;. -;;•

06
19
31
43
54
66
76
87
98
08
18
27
37
46
55
65
74
83
92
O3
11
21
30
39

48
57
67
76
85 '
93

02
JO
18
i—, rj'
j:.. ... '
",-r r—,

38
45
51
58
76
94
1 1
28
45
46
33
22
15
11
11

....•v

"" j£. m

-2.
-2.
'"" J— U

"".cl1 *

JL. •

-2.
••-2 .

—i-

~'"'I> w

— 3 .
"*" •.i1' •
—• ~-i

"."p

— /•. „
'"" >!'« ii

-3.
— 3 .
-4.
-4.
--4.
-4.
-4 .
-4.
-•4 .
-4.
-4 .
--4.
-4..
-5.,

K."

-... Kr

Cif
l_..< •

vl* •

-5.
I.".' «

-5.
-5.
""" \..) *

er
\_? •

-5.
-6.
-6.
-6.
~ D •

O •

-6.
-6.
-6.
6 .
-6.

00
15
28
45
53
65
76
88
98
O9
2O
30
40
49
59
68
77
87
96
O5
14
25
.\ . j.
43
52
61
70
79
89
98
07
15
24
•_!> ..:;*

40
47
54
60
67
73
80
98
16
33
50
67
63
55
44
37
• J" •.'.'«

33

7.
8.
9.
9.
1.
1.
1.
1.
1,
1.
1.,
1 ..
1 ..
1.
1,.
1 „
1.
j:'.. ii

j'. *
f"f

'"i
•»:!. •

j.-;, «
•".'

j::! *

2.

j;;! •

*̂•"!

f\

j:.'! •

. ji .

•j' -

,'j<, „

3* .
~* a
•_!:• .
_.,.

_.,.

•I'1 a

3.
•— ' •

4.
4.
4.
4.
4.
5.
5.
5.
5.
6.
6.

60E-07
36EI-- 07
HE -07
87E--07
06E--06
14E-06
21E-06
29E-06
37E-O6
44E-O6
52E-06
59E-06
67E-06
75E-06
82E-06
90E-06
97E--06
05E--O6
13E-06
2OE— 06
28E-06
35E--06
43E-06
5 IE- 06
58E--06
66E-06
73E--O6
81E-O6
88E-O6
96E-06
04E--06
11E-O6
19E-06
26E--O6
34E-O6
42E--06
49E--O6
57E-O6
64E-06
72E-O6
SOE-06
02E-06
25E-06
48E-06
7 IE- 06
93E-06
16E-06
39E-06
62E-06
85E-06
07E-06
26E-06
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TEST NAME: RE I 1O-1 RUN tt 1
TEST TYPE: RECOVERY-
WELL NUMBER: RE1 11 INPUT 12
RADIUS: 427. 782 FEET
START DATE: 15-Sep-86
START TIME: 16:30
WATER START LEVEL: 78.78 FEET
WATER STOP LEVEL: 85.11 FEET
TOTAL PUMPING TIME:

TIME

16:30
1 6 : 3O
1 6 s 30
1 6 : 30
16:30
16:30
16:30
16:30
1 6 : 3O
1 6 : 3O
16:30
1 6 : 3O
1 6 : 30
16:30
1 6 : 3O
16:30
1 6 : 3O
16:30
1 6 : 30
16:31
16:31
16:31
16:32
16:32
16:32
16:33
16:33
1 6 : 33
16:34
16:34
16:34
16:35
16:35
16:35
1 6 : 36
•16: 36
16:36
16:37
16:37
16:37
1 6 : 38
16:38

E.T.
(MIN)

0.017
O. O34
O. 05O
O. 067
0. 084
O. 100
0.11 7
0. 134
0. 150
0. 167
0.257
0. 340
O.424
O.507
0.591
0.674
0.757
0.840
0 . 924
1 . OO7
1.417
1.751
2 . 084
2.417
2.751
3.084
3.417
3.751
4 . 084 •
4.417
4.751
5.084
5.417
5. 751
6.084
6.417
6.751
7 . O84
7.417
7.751
8.084
8.417

1650.6 MIN

LEVEL

-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99

85. 11
85. 11
85 . 1 1
85. 11
85. 11
85. 11
85. 11
85.11
85. 11
85. 11
85.11
85. 1.1
85.11
85 . 1 1
85. 11
85. 11
85. 11
85. 11
85.11
85. 11
85. 11
85. 11
85. 11
85. 11
85. 1 1
85. 11
85. 11
85. 11
85. 11
85. 11
85. 11
85. 11

Delta H
(REC)

1OB5. 10
1O85. 1O
1 085 . 1 0
1 085 . 1 0
10B5. 1O
1085. 10
1085. 10
1 085 . 1 0
1 085 . 1 0
1085. 10

O.OO
0 . OO
O. 00
0 . OO
O . OO
0 . 00
O . OO
0 . 00
0 . OO
O . OO
O. OO
0 . OO
O. 00
O . OO
0. OO
O.OO
0.00
O.OO
O . OO
O . OO
0.00
0.00
0. 00
O.OO
0.00
0.00
0. 00
0.00
O. OO
0. 00
0 . OO
0 . 00

Delta H
(RES)

1O7B.77
1O78.77
1078.77
1078.77
1O78.77
1078.77
1078.77
1078.77
1078.77
1078.77

6 . 33
6 . 33
6.33
6 . 33
6.33
6.33
6.33
6.33
6. 33
6. 33
6. 33
6.33
6.33
6.33
6.33
6.33
6.33
6.33
6.33
6. 33
6.33
6.33
6.33
6.33
6.33
6.33
6.33
y mT"T6 . oo
6 . 33
6.33
6.33
6.33

t/r2

6.45E-11
1.29E-10
1.9OE-1O
2.54E-10
3. 19E-10
3.79E-10
4.44E-10
5.09E-10
5.69E--10
6.34E-10
9.75E-10
1 . 29E-09
1.61E-09
1 . 92E-O9
2.24E-09
2.56E-09
2.87E-09
3. 19E-09
3.51E-09
3.S2E-09
5 . 38E-O9
6.64E-09
7.91E-09
9. 17E-09
1 . 04E-OB
1. 17E-08
1 . 30E-08
1 . 42E-08
1.55E-08
1 . 68E-O8
1 . 80E-O8
1 . 93E-O8
2.06E-08
2. 18E-08
2.31E-O8
2.44E-08
2.56E-O8
2.69E-08
2.B1E-08
2.94E-08
3.07E-08
3. 19E-08

t/t

9.71E+04
4.85E-K>4
3. 30E+04
2.46E+04
1 . 97E+O4
1 . 65E+04
1.41E+04
1 . 23E+O4
1. 10E+04
9.8SE+O3
"6.42E+03
4.86E-K>3
3.89E+03
3.26E+O3
2.79E+03
2.45E+03
2. 18E+03
1 . 97E+03
1 . 79E+03
1 . 64E+03
1. 17E+O3
9.44E+02
7 . 93E+02
6.84E+02
6.01E+02
5.36E+O2
4.84E+02
4.41E+02
4.O5E+O2
3.75E+02
3.48E+02
3.26E+02
3.06E+02
2.88E+02
2.72E+O2
2.58E+O2
2.45E+02
2.34E+02
2.24E+02
2. 14E+02
2.05E+02
1 . 97E+02
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1 6 : 38
16:39
1 6 : 39
1 6 : 39
16:40
16:42
16:44
16:46
16:43
16:5O
1 6 : 52
16:54
16:56
16:58
1 7 : 00
17: O2
17:04
1 7 : 06
17:08
17:10
17: 12
17: 14
17: 16
17: 18
17:20
1 7 : 22
17:24
17:26
1 7 : 28
1 7 : 30
17:32
1 7 : 34
1 7 : 36
1 7 : 38
17:40
17:42
17:44
17:46
17:48
1 7 : 5O
17:52
17:54
17:56
17:58
18:00
18:02
18:04
18:06
18:08
•18:30
1 8 : 50
19: 10
19:30
1 9 : 50
20 : 10
20:30

8.
9.
9.
9.
10.
12.
14.
16.
18.
20.
22.
24.
26.
28.
30.
32.
34.
36.
33.
40.
42.
44.
46.
48.
50.
52.
54.
56.
58.
60.
62.
64.
66.
68.
7O.
72.
74.
76.
78.
SO.
82.
84.
86.
88.
90.
92.
94.
96.
98.
120.
140.
160.
180.
200 .
220.
240.

751
084
417
751
084
12O
120
12O
120
142
225
225
225
225
225
225
225
225
225
225
225
225
'-v'-vcr
*iJ-U
/-i/-,er
1̂ jivJ

342
220
222
*~t *— i >— •
*L'. -i.'. jL.

220
120
220
i~, .— i /-• ,
.•£ JL *1

220
220
220
220
222
095
180
575
215
215
215
215
493
21 0
248
248
248
250
250
180
170
220
150
150

35.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
64.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
B4.
84.
84.
83.
83.
83.
83.

11
1 1
11
11
11
10
09
08
06
05
03
02
00
98
97
95
93
91
90
88
86
B4
83
Bl
79
77
76
74
72
70
69
67
66
64
62
61
59
58
56
54
53
51
50
48
47
45
44
42
41
26
13
00
89
78
67
58

0 .
O.
O.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
O.
O.
0.
0.
0.
0.
O.
0.
0.
0.
O.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1 .

00
00
00
oo
00
01
02
03
05
O6
OS
O9
11
13
14
16
13
20
21
23
25
27
28
3O
32
34
35
37
39
41
42
44
45
47
49
50
52
53
55
57
58
60
61
63
64
66
67
69
70
85
98
11
22
33
44
53

6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
5.
5 .
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
4.
4.

33
33
•_' •_•
33
33
3.2
31
30
28
27
25
24
22
20
19
17
15
13
12
10
OS
06
05
O3
Ol
99
98
96
94
92
91
89
as
86
84
83
81
BO
78
76
75
73
72
70
69
67
66
64
63
48
35
'"•t -—i
•ilji.

11
00
89
80

3.32E-08
3.45E-08
3.57E-08
3.70E-08
3.83E-OS
4.60E-O8
5.36E-O3
6. 12E-08
6.88E-08
7.64E-O8
8.43E-08
9. 19E-08
9.95E-O8
1 . 07E-07
1. 15E-07
1 . 22E-07
1 . 3OE-07
1 . 37E-07
1.45E-07
1.53E-07
1.60E-O7
1 . 6SE-07
1 . 75E-07
1 . 83E-07
1.91E-07
1 . 98E-07
2.O6E-07
2. 13E-07
2.21E-O7
2.28E-07
2.36E-O7
2.44E-O7
2.51E-07
2.59E-07
2.66E-07
2.74E-07
2.S2E-O7
2.89E-07
2.97E-07
3.O6E-O7
3. 12E-07
3.20E-07
3.27E-07
3.35E-07
3.43E-07
3.50E-07
3.58E-07
3.65E-07
3.73E-07
4.56E-07
5.32E-07
6.08E-O7
6.84E-07
7.60E-07
8.35E-07
9. 11E-07

1 .
1.
1.
1 .
1.
1.
1.
1.
9.
B.
7.
6.
6.
5.
5.

. ET(

4.
4.
4.
4.
4.
3 •
-?•

3.
3 .
3.
3.
3 .
2.
*~t
*.. »

2.
2.
2.
2.
2.
2.
2.
*~i
4. •

2.
2.
2.
2.
2.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
9.
8.
7.

9 OF +02
B3E.+02
76E+02
7OE+02
65E+02
37E+02
1SE+02
03E.'+02
21E+01
29E+01
53E+01
91E+01
39E+O1
95E+01
56E+01
22E+01
92E+01
66E+01
42E+01
2OE+01
O1E+01
83E+01
67E+01
52E+01
33E+01
26E+01
14E+01
04E+01
94E+01
BSE +01
75E+01
67E+01
59E+01
52E+01
45E+01
39E+01
32E+O1
27E+01
21E+01
15E+03
11E+O1
06E+01
01E+O1
97E+01
92E+01
89E+01
85E+01
S1E+01
78E+01
47E+01
28E+01
13E+O1
02E+01
24E+00
5OE+OO
87E+00
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20: 50
21:1 0
21 : 30
2 1 : 50 '
22 : 1 0
22:30
22 : 50
23: 10
23 : 30
23:50
00 : 1 0
OO : 30
OO : 5O
0 1 : 1 0
0 1 : 30
0 1 : 50
02: 1O
02:30
02 : 5O
03: 10
03: 30
03 : 5O
04 : 1 0
O4 : 30
04 : 50
05: 10
05:30
05:50
06 : 1 0
06:30
06 : 50
O7 : 1 0
07 : 30
07 : 50
08 : 1 0
OS: 30
OS : 5O
O9: 10
10: 10
11: 10
12: 10
13:10
14:10
15:10
16: 10
17: 10
18: 10
19: 10
20: 10
21:10
22: 10
23: 10
00 : 1 0
01: 10
02: 10
O3: 10

260. 150
280. 250
300. 250
320. 25O
34 0. 25O
360.220
38O . 08O
400. O80
420. 150
440. 080
460.220
480.220
500. 220
520.220
54 O. 220
560. 220
58O. 22O
600. 220
620.220
64O.220
660.220
680.220
7 O0.220
720.220
74O.220
760.220
780.220
8OO . 220
820 . 220
840.220
860.220
880. 180
900. 180
92O. 180
940. 1BO
960. 180
980. 170
1OOO. 20O
1060. 4OO
1 120. 700
1 1 SO . 3OO
1240. 300
130O. 4OO
1360. 300
142O.200
1480. 300
1540. 30O
16O0.300
1660.300
1720.30O
1780. 30O
1840.300
1 900 . 300
1960.300
2020. 3OO
2O80 . 3OO

83.48
83. 4O
83.31
83. 2 3
83. 15
83 . 08
83 . 0 1
82.94
82.88
82.81
82.75
82.69
82.64
32. 58
82 . 53
82.48
62.43
82.38
82.34
82.29
Q ̂  *~> CTô . . j:o

82.20
82. 16
82. 12
82 . 08
82.04
82 . 00
8 1 . 97
81.93
81.90
81 .87
81.84
81.81
81.78
81.75
81 .73
81.7O
81.68
81.61
81.53
SI. 46
81.39
8 1 . 33
81.25
81. 19
81. 14
B1.08
81.03
80.98
80.94
80.90
80 . 86
80.82
80.78
80.74
80.70

1.63
1.71
1 . 80
1.88
1 .96
2.03
2. 10
2. 17
2 . 23
2 . 30
2.36
2.42
2.47
2.53
2.58
2.63
2.68
2.73
2.77
2.82
2.86
2.91
2.95
2.99
3 . 03
3 . 07
3. 11
3. 14
3. 18
3.21
3.24
3.27
3 . 30
3 . 33
3 . 36
3 . 38
3.41
3.43
3.50
3.58
3.65
3.72
3.78
3.86
3.92
3.97
4 . 03
4.08
4. 13
4. 17
4.21
4.25
4.29
4 . 33
4.37
4.41

4.70
4.62
4 . 53
4.45
4.37
4 . 30
4.23
4. 16
4.10
4 . O3
3.97
3.91
3.86
3 . SO
3.75
3.70
3.65
3 . 6O
3.56
3.51
3.47
3.42
3.38
3.34
3.30
3.26
3.22
3. 19
3. 15
3. 12
3 . 09
3.06
3.03
3.00
2.97
2.95
2. 92
2.90
2.83
2.75
2.68
2.61
2.55
2.47
2.41
2 . 36
2.30
2.25
2.20
2. 16
2. 12
2 . 08
2.O4
2 . OO
1.96
1.92

9.8/E-07
1 . 06E-06
1 . 14E-O6
1 . 22E-O6
1 . 29E-O6
1 . 37E-06
1.44E-06
1 . 52E-06
1.59E-06
1 . 67E-06
1 . 75E-06
1 . 82E-O6
1 . 90E-06
1.97E-06
2.05E-06
2. 13E-06
2. 2OE-O6
2.28E-06
2. 35E-06
2.43E-O6
2.51E-06
2.58E-O6
2.66E-06
2.73E-06
2.B1E-06
2.88E-O6
2.96E-06
3.04E-06
3. 11E-06
3. 19E-06
3.26E-06
3.34E-06
3.42E-06
3.49E-O6
3.57E-06
3.64E-06
3.72E-O6
3.8OE-O6
4.02E-06
4.25E-06
4.48E-06
4.71E-06
4.93E-06
5. 16E-06
5.39E-06
5.62E-06
5.85E-06
6.07E-06
6. 30E-O6
6.53E-06
6.76E-06
6.98E-06
7.21E-06
7.44E-06
7.67E-06
7.89E-O6

7. 34E+00
6. B9E+00
6. 50E.+OO
6. 15E+OO
5. 85E+OO
5. 5SE+OO
5. 34E+00
5. 13E+OO
4.93E+00
4.75E+00
4 . 59E+OO
4. 44E+00
4. 30E+00
4. 17E+00-
4. 06E>00
3.95E+00
3. 84E+OO
3. 75E+00
3.66E+OO
3. 5SE+OO
3.50E+00
3. 43E+00
3. 36E+00
3.29E+00
3 . 23E+OO
3. 17E+OO
3. 12E+00
3. 06E+00
3. 01E+OO
2.96E+00
2.92E+OO
2.88E+OO
2.83E+OO
2.79E-KK)
2.76E+OO
2.72E+00
2.68E+OO
2. 65E+OO
2.56E+00
2.47E+OO
2. 40E+OO
2. 33E+00
2.27E+00
2. 21E+OO
2. 16E+00
2. 12E+00
2. 07E+00
2. 03E+00
1 . 99E-I-00
1 . 96E+OO
1 . 93E+00
1 . 90E+00
1 . 87E+00
1 . 84E+00
1 . 82E+00
1 . 79E+OO
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04: 10
05: 1O
O6: 10
07: 10
O8: 1O
09 : 1 0
1 0 : 1 0
11:10
12: 10
13:1 0
14:10
15: 10
16: 10
17: 10
18: 1O
19:1 0
20: 10
21:1 0
22: 10
23: 1O
00: 10
01:1 0
O2 : 10
03: 10
O4: 10
05: 10
O6: 10
07: 10
07:36

2140.
220O.
226O.
2320.
2390.
2440.
2500.
2560.
2620.
26BO.
2740.
2800.
2860.
292O.
2990.
3040.
3 1 00 .
3 1 6O .
3220.
3280 .
334 O.
3400.
3460.
3520.
3580.
364O.
3700.
3760.
3786.

300
300
30O
30O
3OO
300
300
300
400
400
400
400
400
40O
400
2OO
200
200
200
200
200
200
200
200
3OO
300
300
300
600

80.
eo.
8O .
BO.
80.
80.
80.
80.
80.
BO.
80.
BO.
SO.
80.
SO.
BO.
80.
SO.
80.
80.
BO.
80.
80.
80.
80.
80.
79.
79.
79.

67
63
59
erer

53
51
49
44
43
38
37
33
29
27
24
20
18
16
15
13
11
08
O6
04
02
OO
98
94
93

4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
5.
5.
5.
er

5.
5.
5.
5.
5.

44
48
52
56
53
60
62
67
68
73
74
78
82
84
87
91
93
95
96
98
00
03
O5
07
09
1 1
13
17
18

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.89

.85

.81

.77

.75

.73

.71

.66

.65

.60

.59

. 55

.51

.49

.46

.42

.40

.38

.37

.35
T"̂

. 30

.28

.26

.24

.22

. 20

. 16

. 15

8. 12E-06
8.35E-06
8.58E-06
8.B1E-06
9.03E-06
9.26E-06
9.49E-06
9.72E-06
9.94E-06
1 . 02E-05
1 . 04E-05
1 . 06E-05
1 . 09E-05
1. 11E-05
1. 13E-05
1 . 15E-O5
1. 18E-05
1 . 20E-O5
1 . 22E-05
1 . 24E-O5
1.27E-05
1 . 29E-05
1 .31E-05
1 . 34E-05
1 . 36E-O5
1 . 38E-O5
1 . 40E-05
1 . 43E-05
1 . 44E--05

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 7 /E-t-00

. 75E+OO

. 73E-MX)

. 7 IE +00

. 69E+00

. 6BE+00

. 66E+OO

. 64H+OO

. 63E+OO

. 62E+OO

. 6OE+OO

. 59E-I-00

. 58E-K>0

. 57E+OO

. 55E+00

.54E-K>0

. 53E+00

. 52E+OO

.51E+00

. 50EH-00

. 49E+00

. 49E+00

. 48E+00

. 47E+00

. 46E+00

. 45E+00

. 45E+OO

. 44E+00

. 44E+00
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PROJECT NAME :
PROJECT NUMBER
TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:

:

WATER START LEVEL:

TIME

13 00
13
13
13
13
13
13
13
13
13
1 3
13
1 •!*«

3 3
1 3
13
13
1 3
13
13
13
13
1 3
13
13
13
13
13
13
13
13
13
13
13
13
13
1 %I>

13
13
13

OO
00
OO
00
00
OO
OO
00
OO
OO
00
00
00
OO
OO
OO
OO
OO
OO
0 1
Oi
0 1
02
02
02
O3
O3
03
04
04
O4
05
O5
05
06
O6
06
07
O7

E . T .
< M I. N )

0. OOO
0 „ 0 1 I
0. O34
0. 050
0. 067
O.OS4
0. 1OO
0 . 1 1 7
0. 134
0. 150
0. 167
0.257
0.34O
0., 424
0. 5O7
0., 590
0. 674
O. 757
0.840
0.924
1 . 00 7
1.43 7
1 . 750
2 . 034
2.417
2.750
3 . O84
3.417
3.75O
4.O84
4.417
4.75O
5. OS 4
5.417
5. 750
6 . O84
6.417
6.750
7 . OS4
7 .417

FRENCH LT
275-14
RE I 10-1
DRAWDOWN

RE I 7
1012.7O4
15-Sep~86

1 3 : OO
80.77

LEVEL

80.77
-999.99
•-999.99
-999.99
••-999. 99
-999.99
-999.99
--999.99
-999.99
-999.99
-999.99
80.77
80.77
SO. 77
SO, 77
80. 77
80.77
80.77
SO. 7 7
80.77
8O.77
80.78
80.77
80.77
80.77
SO. 78
80.77
80.77
30.77
SO. 7 7
80.77
80.77
80.77
80.77
80.76
80.76
80.76
80.76
80 . 76
80.76

D.

RUN # 1

INPUT 5
FEET

FEET

Delta H

O. 00
1080.76
1O80. 76
1O80.76
1080. 76
1O80.76
108O.76
108O.76
1O8O.76
1O80. 76
1080.76

0. 00
O. 00
0. 00
0 . 00
0. 00
0. 00
O. OO
O . OO
0 . 00
O . OO

-O. 01
0 . OO
0 . OO
O . OO
-0.01
0 . 00
O . OO
0 . 00
0. OO
0 . 00
0 . 00
O . OO
0 . 00
0 . 0 1
0 . 0 1
0 . 0 1
O.O1
0 . 0 1
0 . 0 1

t/r2

O. OOE-t-00
1 . 15E-1 1
2.30E--11
3.39E--11
4.54E-11
5.69E-11
6.77E-11
7. 92E-1 1
9. O7E-11
1. O2E-10
1. 13E-10
1 ., 74E-1O
2.. 30E-1O
2., 87E-10
3,. 43E-1O
4,. OOE-iO
4.56E-10
5, 13E-10
5.69E-10
6.26E-10
6.82E-10
9.59E-1O
1. 1SE-O9
1 .41E-09
1 . 64E-09
1 . 86E-09
2.09E-09
2.31E-09
2.54E-09
2.77E-O9
2.99E-09
3.22E-09
3.44E-09
3.67E-09
3.89E-09
4. 12E-09
4. 35E-09
4.57E-09
4.80E-O9
5.02E-09
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33s
13s
13:
1. 3 s
3.3:
13:
13:
1 3 :
1 3 s
13:
1 3:
13:
1 3s
13:
13:
13:
13:
13:
13s
13:
13;
13:
13:
13s
13s
13:
1 3 r.
13:
13:
13:
1 3 s
1 3 s
3.4:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
15:
15:
15:
16:

O7
08
08
OB
09
09
O9
1O
3.2
14
16
18
2O
22
24
.fi. c?

28
30
32
34
36
38
4O
42
44
46
48
5O
52
54
56
58
OO
02
O4
06
OS
10
1 2
14
16
18
2O
22
24
26
28
30
32
34
36
38
00
2O
4O
00

7.
8.
8.
8.
9.
9.
9.
10.
32.
14.
36.
18.
20.
/-, /•-,

24.
2 6 .
28.
30.
32..
34.
36.
38.
40 .
42.
44.
46.
48.
50.
52.
54.
56.
58.
6O.
62.
64 .
66.
68.
70.
72.
74.
76.
7S.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.
12O.
14O.
360.
1 80 .

750
084
437
750
O84
417
750
O84
1 0 1
188
139
237
j-i! .*-, .*•,

ii'33
233
,£'.. •'-' •->

233
233
152
620
O95
O95
O95
195
^ ._'•. w.;|

232
252
122
122
122
1 22
122
122
3.22
122
442
322
335
16O
1 6O
167
230
217
213
213
213
213
2 1 3
213
213
233
238
220
13O
130
370

80 .
80.
80..
80 .
80.
80.
SO.
80 .
80.
80 .
80.
80.
SO.
SO .
80.
SO .
SO.
80.
SO.
80.
8O.
80.
80 .
SO .
80.
80.
80.
SO.
SO.
80.,
80.
80.
80 .
SO.
SO.
80 .
SO .
80.
80.
SO.
SO.
SO.
SO.
80.
80.
80.
80.
80.
80.
ao.
so.
30 .
80.
80 .
80.
SO .

76
7 6
76
'76
76
76
76
76
76
76
76
76
75
75
75
75
75
76
75
75
75
75
75
75
75
74
75
74
~ >' C '

75
75
76
75
75
75
75
75
75
76
76
76
76
75
75
75
75
76
75
75
75
75
75
75
74
75
75

0.
0 .,
0.
O.
0.
0.
0.
0.
o.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
o.
0.
0 „
0.
0.
0.
o.
0,.
0.
0 .
0.
0.
0.
o.
0.
o .
o.
0.
0.
o.
o.
0.
0.
0.
0.
o.
o.
o.
o.
0.
.0.
0.
0.
0.
o.

03.
Ol
01
01
01
01
0 1
Ol
01
Ol
Ol
01
02
02
02
02
02
01
02
02
02
02
02
02
02
O3
02
03
02
O2
O2
0 1
O2
O2
02
02
O2
O2
01
Ol
01
01
02
02
02
02
Ol
O2
02
02
O2
02
02
03
O2
O2

5.
5.
tr

5.
6,
6.
6.
6.
8.
9.
1.
1.
1.
1.
1.
1.
3 .
2.
2! .
..ii I,
j\! t.
2,.
2,.
2.
•I"1 u

"T,
;•?;

3 .
"'•.

3 .
. j. ,

3 .
4.
4.
4.
4.
4.
4.
4.
5.
5.
5.
5.
5.
5.
5.
5.
6.
6.
6.
6.
6.
S.
9.
1 .
1.

25E--09
47E-09
70E-O9
92E--09
15E-O9
38E-09
60E-09
83E-09
19E-09
61E-09
09E-O8
23E-08
37E--O8
5 IE-OS
64E-08
78E-08
9 IE-OS
05E-OB
1BE--O8
34E-03
44E-O8
53E-08
7 IE-OS
S6E--O8
OOE-OS
13E-O8
27E-08
39E-OS
53E-08
66E-08
80E-08
94E--08
07E-08
2 IE-OS
34E-O8
50E-08
6 IE-OS
76E--O8
89E-OS
O2E-08
16E-08
30E-OS
43E-OS
57E-OS
70E-OS
34E-OS
97E-08
1 IE-OS
24E-08
33E-08
5 IE-OS
65E-08
14E-08
49E-03
OSE-07
22E-07
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16
16
17
17
17
IS
18
IB
19
19
19
2O
20
20
21
21
21
22
.— , /•-,.f~ ..:..
f; /-,
X. J-.

.tL -.-'

23
s.i •-•

00
OO
00
01
01
01
O2
02
02
O3
03
O3
04
O4
O4
05
05
O5
06
O7
OS
09
10
11
12
13
14
15
16

5

«

1;
;;

:
:
:
;
n

J

1
;
:
r
„

s
s
:
i;
B

«

:
s
£

:
•
;

2

:
•
:
;

2

°

;;

s
5

J;

•

;

:
•
•

:
:
:
••
:
k
•

:
:
:
•

20
40
OO
20
40
00
20
40
00
2O
40
00
20
4O
OO
20
4O
OO
20
40
00
20
40
00
20
40
OO
20
40
OO
20
40
OO
20
40
OO
2O
40
00
2O
40
4O
40
40
40
40
40
40
40
40.
40
30

200.
220..
240.
260.,
280 .
30O.
320.
340.
360.
380.
400.
420.
440.
460.
480.
5OO.
520..
540.
56O.
580.
600 .
62O.
640.
660.
680.
700.
720.
740.
760.
780,,
800.
820.,
840.
86O.
880.
900.
920..
940.
960 .
98O .

1 OOO .
1
1
1
1

060 .
1 2O .
ISO.
240 .
1300.
136O .
1420.
1 48O .
1540.
1 600 .
1650.

200
200
080
220
150
1 50
130
2 2O
180
220
220
220
220
220
1 20
22O
3 2O
2OO
1OO
1 OO
150
1 50
180
1 SO
180
1 80
1 SO
1 80
180
1 SO
1 8O
180
1 80
1 80
1 80
1 80
180
1 SO
180
180
200
4OO
5OO
30O
300
2OO
300
300
200
300
300
60O

8O .
80.
80.
SO.
80.
80.
80.
80.
80.
SO.
80.
80.
SO.
SO.
80.
SO.
8O .
80.
80.
80.
80.
80.
80 .
80.
80 .
80.
80 .
80.
SO.
80.
SO.
80 .
SO.
SO .
80.
80.
ao.
so.
81.
81.
81.
81.
81.
SI.
81.
81.
81.
81.
81.
81 .
81.
81.

75
75
75
75
75
75
75
76
76
76
77
77
78
79
SO
80
8.1
82
82
83
84
85
86
87
87
88
89
90
91
92
93
93
94
95
96
97
98
99
00
01
02
05
08
12
15
20
24
25
30
30
32
34

0 ,.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
o.

— 0 .
•— • (')

-0 .
-0 .
— o ..
-0.
— o „
— 0'.
— o .
-0.
o .

— 0 .
-0 .
-0 .
-0.
— 0 .
— 0.
— 0.
-0 .
-0.
-0.
-0.
-o .
— 0 .
-o.
-o.
-0.
-0.
-o.
-o.
-o.
-o.
-o.
-o.
-0 .
-o.
-o.
-0.
-0.
-0.

02
02
02
02
02
02
02
01
01
01
00
00
01
02
03
O3
O4
05
O5
06
07
08
09
1 O
10
11
12
13
14
15
16
16
17
18
19
20
21
22
23
24
25
28
31
35
38
43
47
48
53
53
55
57

1.
1.
1 „
1 .
1.
2.
2.
2.
2.

*- •

2.
2.
2.
"̂
3
.j, B
•l'1 •
C'1 .

3 .
3 .
4.,
4.,
4,,
4.
4.
4.
4.
5.
5.
5.
5,
5.
5.
5.
5.
6.
6.
6.
6.
6.
6.
7.
7.
7.
8.
8.
9.
9.
1.
1 .
1.
1.

36E-07
49E-07
63E--07
76E-07
90E--07
03E--07
17E-07
3OE-O7
44E-07
57E--07
71E-07
85E-07
98E-07
12E-07
25E-07
39E--07
52E-07
66E-O7
79E--07
93E.-O7
06E-O7
20E-07
33E--07
47E-07
61E-07
74E-07
S8E-07
01E-07
15E-07
28E-07
42E-07
55E--07
69E--07
82E-07
96E-07
10E-07
23E-07
37E-O7
5OE-07
64E-07
77E-O7
1 3E-07
59E-O7
99E-07
4GE-07
80E-07
21E-O7
62E-07
OOE--06
O4E-06
08E-06
12E-06
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TEST NAME; RE I 10-1 RUN tt 1
TEST TYPE: RECOVERY
WELL NUMBER: RE I 7 INPUT 5
RAD I US : 1 0 1 2 . 704 FEET
START DATE: 15-Sep-86
START TIME: 16:3O
WATER START LEVEL: 80.77 FEET
WATER STOP LEVEL: 81.34 FEET
TOTAL PUMPING TIME:

TIME

1 6 : 30
16: 30
16:3O
16:30
16:30
16:30
1 6 : 3O
1 6 : 3O
1 6 : 3O
16:30
16:30
16: 30
16:30
16:30
1 6 : 3O
16:30
1 6 : 30
16:30
16:30
16:31
16:31
16:31
16:32
16:32
16:32
16:33
16:33
16:33
16:34
16:34
16:34
16:35
16:35
16: 35
16:36
16:36
16:36
16:37
16:37
16:37
16:38
16:38

E.T.
(MIN)

0.017
0 . O34
O. O50
0.067
0 . OB4
0. 100
0. 117
0. 134
O. ISO
0. 167
0 . 257
0. 340
0.424
0. 507
O. 591
0.674
0.757
0. 840
0 . 924
1 . 007
1.417
1.751
2 . 084
2.417
2.751
3.084
3.417
3.751
4 . 084
4.417
4.751
5.084
5.417
5.751
6 . 084
6.417
6.751
7 . 084
7.417
7.751
8.084
8.417

1650.6 MIN

LEVEL

-999.99
-999 . 99
-999.99
-999.99
-999.99
-999.99
-999.99 .
-999.99
-999.99
-999.99

81.34
81.34
81.35
81 . 35
81.34
81.34
81.34
81.34
81.34
8 1 . 34
81.35
81 .35
8 1 . 35
81.35
81.35
8 1 . 35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35
81.35

Delta H
(REC)

1081.33
1081 .33
1081.33
1 08 1 . 33
1081.33
1081 . 33
1081.33
1031.33
1081.33
1 OS 1 . 33

0 . OO
0 . OO

-0.01
-0 . 0 1
0 . 00
0 . OO
o.oo
0 . 00
0. 00
0 . 00

-0.01
-0.01
-0 . 0 1
-O.O1
-0.01
-0.01
-0.01
-O.O1
-0.01
-O.O1
-0.01
-0.01
-0.01
-0 . 0 1
-0 . 0 1
-0 . 0 1
-0.01
-0.01
-0.01
-O.01
-O.01
-0 . 0 1

Delta H
(RES)

1O80.76
1O80. 76
1O80.76
1O80.76
1 O80 . 76
1080.76
1O80.76
108O.76
1080. 76
1080.76

0.57
0.57
0.58
0 . 58
0.57
0.57
0.57
0.57
0.57
0.57
0. 58
0.58
0 . 58
0.53
0.58
O.53
O.58
0.53
O.58
0 . 53
0.58
O.53
0.58
0. 53
0.53
0.53
0 . 53
0.58
O. 58
0. 53
0.53
0. 58

t/r2

1. 15E-11
2.30E-11
3.39E-1 1
4.54E-11
5.69E-11
6.77E-11
7.92E-11
9.07E-11
1.02E-10
1. 13E-10
1.74E-10
2.30E-10
2.87E-10
3. 43E-10
4.00E-10
4.56E-10
5. 13E-10
5.69E-10
6.26E-10
6.S2E-10
9.59E-1O
1. 19E-09
1.41E-09
1.64E-09
1 . 86E-09
2.09E-09
2.31E-O9
2.54E-09
2.77E-09
2.99E-09
3.22E-09
3.44E-09
3.67E-O9
3.89E-09
4. 12E-09
4.35E-09
4.57E-09
4.80E-09
5.02E-09
5.25E-09
5.47E-09
5.70E-09

t/t '

9.71E+04
4.85E-MD4
3. 30E+04
2.46E+04

• 1 . 97E+04
1 . 65E+04
1.41E+04
1 . 23E+04
1 . 10E+O4
9.83E+03
6.42E+03
4.86E-K>3
3.B9E+03
3. 26E+03
2. 79E+03
2.45E+03
2. 18E+03
1 . 97E+O3
1 . 79E+03
1 . 64E+03
1. 17E+03
9.44E+02
7.93E+02
6.84E+O2
6.01E+02
5. 36E+02
4.B4E+02
4.41E-4-02
4.05E-I-02
3.75E+02
3.48E+02
3.26E+02
3.06E+O2
2.S8E+02
2.72E+O2
2.58E+02
2.45E+02
2.34E+02
2. 24 E +O2
2. 14E+O2
2. 05E+02
1 . 97E+02
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16:38
16:39
16:39
16:39
16:40
16:42
16:44
16:46
16:48
16:50
16:52
16:54
16:56
16:58
17:00
17:02
1 7 : 04
1 7 : O6
1 7 : 08
17:10
17: 12
17: 14
17:16
17: 18
17:20
1 7 : 22
17:24
17:26
1 7 : 28
1 7 : 30
17:32
17:34
1 7 : 36
1 7 : 38
1 7 : 40
17:42
17:44
17:46
17:48
1 7 : 50
17:52
17:54
17:56
17:58
18:00
18:02
18:04
18:06
18:08
18: 30
18:50
19: 10
19:30
19:50
20: 10
20:30

8.
9.
9.
9.
10.
12.
14.
16.
18.
20.
22.
24.
26.
28.
30.
32.
34.
36.
38.
4O.
42.
44.
46.
48.
50.
52.
54.
56.
58.
60.
62.
64.
66.
68.
70.
72.
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.
120.
140.
160.
180.
200.
220.
240.

751
084
417
751
O84
120
120
12O
12O
142
225
225
225
225
225
OT=1ĵ -̂wl

225
225
225
225
225
225
225
225
342
220
222
222
220
120
220
222
22O
220
220
220
222
O95
180
575
215
215
215
215
493
210
248
248
248
250
250
180
170
220
150
150

81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.

, 81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.

35
35
35
35
35
35
35
35
35
35
35
35
36
36
36
35
35
35
35
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
37
36
37
37
37
37
37
37
37
37
37
37
37
37
38
39
39
40
40
41
42

— 0.
-0.
— O.
-0.
-0.
-0.
-0.
-0.
-0.
-O.
-O.
-0.
-O.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-O.
-O.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-O.
-0.
-O.
-0.
-0.
-O.
-O.
-0.
-0.
-0.
-O.
-O.
-0.
-0.
-O.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

01
01
01
01
01
01
01
01
01
01
01
01
02
02
02
01
01
01
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
03
02
O3
03
03
O3
03
O3
03
03
03
03
03
03
04
05
05
06
06
07
08

O. 58
0.58
0 . 58
0.58
0.53
0.58
O. 58
0 . 58
0 . 58
0.58
0.58
0.58
0 . 59
0.59
0 . 59
O.58
0 . 58
0.58
0 . 58
0.59
0.59
0.59
0.59
O.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0 . 59
0.59
0.59
0. 60
0 . 59
O. 60
0. 60
O.6O
0.60
O.6O
0.6O
0.60
0 . 60
0.60
0.60
0.60
0 . 60
0.61
O.62
0.62
0 . 63
O.63
0.64
0.65

5.
6.
6.
6.
6.
8.
9.
1.
1.
1.
1.
1 .
1.
1 .
2.
J— .
-c. •

2.
2.
2.
2.
2.
2.
3.
3.
3.
3.
O1 •

3.
3.
4.
4.
4.
4.
4.
4.
4.
5.
5 .
5.
5.
5.
5.
5.
5.
6.
6.
6.
6.
6.
8.
9.
1.
1.
1.
1.
1.

93E-09
15E--09
33E-09
60E-09
83E-09
21E-09
56E-09
09E-08
23E-08
36E-08
50E-08
64E-08
78E-08
9 IE-OS
05E-OS
1 8E-O8
32E-08
45E-08
59E-08
72E-08
86E-08
99E-08
13E-08
27E-08
41E-08
54E-08
67E-08
8 IE-OB
94E-08
07E-08
2 IE-OS
35E-08
48E-08
62E-08
75E-08
89E-08
03E-08
15E-08
29E-08
46E-O8
57E-08
70E-08
84E-08
97E-08
13E-08
24E-08
38E-08
52E-08
65E-08
14E-O8
50E-08
08E-07
22E-07
36E-07
49E-07
63E-07

1.
1.
1.
1.
1.
1.
1.
1.
9.
8.
7.
6.
6.
5.
5.
5.
4.
4.
4.
4.
4.
O1 *

3.
-Tf

O •

«J> •

3 .
•̂

2.
*-••
J^, •

2.
2.
2.
2.
2.
*-.
ĵ , •

2.
f~,
JL *

2.
2.
2.
2.
2.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
9.
8.
7.

9OE+02
83E+02
76E+02
70E+02
65E+02
37E+02
18EH-02
03E+02
21E+01
29E+O1
53E+01
91E+O1
39E+O1
95E+01
56E-I-O1
22E+01
92E+01
66E+O1
42E+O1
20E+01
01E+O1
83E+01
67E+01
52E+01
38E+01
26E+01
14E+01
04E+01
94E+01
85E+01
75E+01
67E+01
59E+01
52E+01
45E+01
39E+01
32E+O1
27E+01
21E+O1
15E+01
llE-t-01
06E+O1
O1E+01
97E+O1
92E+01
89E+01
85E+01
B1E+01
78E+01
47E+01
28E+01
13E+01
02E+01
24E+00
50E+00
B7E+OO
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20:50
21:1 0
21 :30
2 1 : 50
22: 10
22:30
22:50
23: 10
23: 30
23:50
OO: 1O
00: 30
00: 50
Ol: 1O
0 1 : 3O
01:50
02: 10
02 : 30
02:50
03: 10
03:30
03 : 50
04: 10
04 : 30
04 : 50
05: 10
05 : 30
05:50
06: 10
O6:30
06 : 50
07: 10
07:30
07 : 50
08 : 1 0
08:30
08 : 50
O9: 10
10: 10
11: 10
12: 1O
13:10
14:10
15: 10
16: 10
17: 10
18: 10
19: 10
20: 10
21: 10
22: 10
23: 10
00: 10
Ol: 10
02: 10
03: 10

260. 150
280. 25O
300. 250
320. 250
340.25O
360.220
380. 080
400. 080
420. 150
440 . O80
460.220
480.220
5OO.22O
520. 22O
540.220
560.220
580. 220
60O.220
620.220
640.220
660 . 220
680.220
700. 220
720.220
740.220
760.220
780.220
800.220
820.220
840.220
860.220
880. 180
900. 180
920 . 1 80
94O. 180
960. 180
980. 170

1 OOO . 200
1060.400
1120.700
1 180. 30O
1240.300
130O.400
1 360 . 30O
142O.200
1480. 300
1540.300
1 600 . 300
1 660 . 300
1720.300
1780.300
1840.300
1 900 . 300
1 960 . 300
202O. 30O
2080 . 300

81.42
81.43
81.43
81.44
81 .44
81.44
81.45
81.45
81.45
81.46
81.45
81.46
81.46
81.46
81.45
81.45
81.45
81.45
81.45
81.45
81.45
81.44
81.44
81.44
81.44
81.43
81.43
81.43
81.43
81.42
81.42
81.42
81.42
81.42
81.41
81.41
81.40
81.40
B1.4O
81.41
81.41
8 1 . 39
81.39
81.37
81.35
81.35
81.33
81.33
81.32
81.32
81.31
81.30
81.30
81.29
81.28
81.27

—0. 08
-O.09
-0. 09
-0. 10
-0. 10
-0. 10
-0. 11
-O. 11
-0 . 1 1
-0. 12
-O. 11
-0. 12
-0 . 1 2
-0. 12
-0. 11
-0 . 1 1
-0 . 1 1
-0 . 1 1
-0. 11
-0 . 1 1
-0. 1 1
-0. 10
-0 . 1 0
-0 .10
-O. 10
-0 . O9
-0. O9
-0 . O9
-O.09
-0.08
-0.08
-0 . 08
-0.08
-0.08
-O.O7
-0.07
-0.06
-0.06
-0. 06
-0.07
-0.07
-0.05
-0.05
-O.O3
-0 . 0 1
-O.O1
O.01
0.01
0.02
0.02
0.03
0.04
0.04
O . O5
0 . 06
0.07

0.65
O.66
0.66
0. 67
0.67
0.67
0.68
0 . 68
0.68
O.69
0.68
0 . 69
0.69
O.69
0 . 68
0 . 68
0. 68
0 . 68
O.68
0 . 68
O.6B
0.67
0 . 67
O.67
0.67
0.66
0. 66
0 . 66
O. 66
0 . 65
O.65
0.65
0.65
0.65
0 . 64
0 . 64
0. 63
0.63
0.63
0.64
0.64
0.62
0.62
0 . 6O
0 . 58
0.58
0.56
0 . 56
0.55
0.55
0.54
0.53
0.53
0.52
0.51
0.50

1 . 76E-07
1 . 9OE-O7
2.03E-07
2. 17E-07
2.3OE-07
2.44E-07
2.57E-07
2.71E-07
2.84E-07
2.98E-07
3. 12E-07
3.25E-07
3.39E-07
3.52E-07
3.66E-07
3.79E-07
3.93E-07
4.06E-07
4.20E-07
4.34E-07
4.47E-07
4.61E-07
4.74E-07
4.88E-O7
5.01E-07
5. 15E-O7
5.28E-07
5.42E-O7
5.55E-07
5.69E-07
5.82E-07
5.96E-07
6. 1OE-07
6.23E-07
6.37E-07
6.50E-07
6.64E-07
6.77E-07
7. 18E-07
7.59E-07
7.99E-07
8.4OE-07
8.81E-07
9.21E-07
9.62E-07
1 . OOE-06
1 . 04E-06
1 . 08E-06
1. 12E-06
1. 16E-06
1.21E-06
1.25E-06
1 . 29E-06
1 . 33E-06
1.37E-06
1.41E-06

7. 34E+00
6. 39E+OO
6.50E+OO
6. 15E+00
5. 85E+OO
5. 58E+00
5. 34E+00
5. 13E+00
4. 93E+00
4.75E+00
4. 59E+OO
4. 44E+00
4. 30E+00
4. 17E+00
4. 06E+OO
3.95E+00
3. 84E+OO
3.75E+00
3.66E+00
3.58E+OO
3.50E+OO
3.43E+00
3. 36E+00
3.29E+00
3.23E+00
3. 17E+00
3. 12E+00
3. 06E+00
3. 01E+00
2.96E+00
2. 92E+00
2.8SE+00
2. B3E+00
2. 79E+00
2.76E+00
2.72E+00
2.68E+00
2.65E+00
2.56E+00

• 2.47E+00
2. 40E+00
2.33E+00
2. 27E+00
2.21E+00
2. 16E+00
2. 12E+00
2. 07E+OO
2.03E+OO
1 . 99E+00
1 . 96E+00
1 . 93E+00
1 . 90E+OO
1 . B7E+00
1 . 84E+00
1 . B2E+00
1 . 79E+00



RE I 10-1 Run 1 RECOVERY - OBSERVATION WELL = RE I 7 page 4

04: 10
05: 10
06 : 1 0
07: 10
OS: 1O
09: 10
10: 10
11:10
12: 10
13: 10
1 4 : 1 0
15: 10
1 6 : 1 0
17: 10
18:10
19:1 0
2O : 10
21: 10
22: 10
23 : 1 0
OO: 1O
0 1 : 1 0
02: 10
03: 10
04: 10
05: 10
06: 10
07: 10
O7 : 36

2140.
2200.
2260.
2320.
2380.
2440.
2500 .
2560.
2620.
2680.
2740.
2800.
2360 .
2920.
2980.
3040.
3 1 OO .
3160.
3220.
3280.
3340.
3400.
3460.
3520 .
3580.
3640.
3700.
3760.
3786.

300
3OO
300
300
300
300
300
30O
400
400
400
400
400
4OO
400
2OO
200 •
200
200
20 O
200
20O
200
200
3OO
300
300
300
600

81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

.26

.25

.24

.24

.23
*->T

.23

.22

.24

.21

.23

.22

. 19

. 18

. 17

. 16

. 16

. 15

. 15

. 14

. 14

. 1 3

. 13

. 12

. 11

. 11

. 10

. OB

.08

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
O.
O.
0.
0.
O.
0.
0.
0.
0.
0.
O.
0.
O.
0.
0.
0.
0.

08
09
10
10
11
11
11
12
10
13
11
12
15
16
17
18
18
19
19
20
20
21
21
22
23
23
24
26
26

0 . 49
0.48
0.47
0.47
0 . 46
0.46
0 . 46
0.45
0.47
0.44
O.46
0.45
0.42
0.41
0.40
0.39
0.39
0.38
0 . 38
0 . 37
O. 37
0.36
0.36
0.35
0.34
0.34
0.33
0.31
O.31

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

45E-06
49E-O6
53E-06
57E-06
61E-06
65E-06
69E-06
73E-O6
77E-06
81E-O6
86E-06
90E-06
94E-06
98E-06
02E-06
06E-O6
1OE-06
14E-06
18E-06
22E--06
26E--06
30E-06
34E-06
38E-06
42E-06
46E-06
51E-06
55E-06
56E-06

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 77E+00

. 75E+OO

. 73E+00

. 71E+00

. 69E+00

. 68E+00

. 66E+00

. 64E+OO

. 63E+00

. 62E+00

. 60E+00

. 59E+00

. 58E+00

. 57E+OO

. 55E+00

. 54E+00

. 53E+00

. 52E+00

.51E+00

. 50E+00

. 49E+OO

. 49E+OO

. 4SE+OO

. 47E+00

. 46E+00

. 45E+00

. 45E+00

. 44E+00

. 44E+OO



RE] 10-i Run 1 DRAWDOWN OBSEIRVAT10N WELL. ~ RE I 3-4 Par,-? ]

PROJECT NAME s FRENCH LTD .
PROJECT NUMBER s 275-34
TEST NAME: RE I 10 1 RUN 4+ 1
TEST TYPE: DRAWDOWN
WELL NUMBER: RE I 3-4 INPUT 4
RADIUS: 784.360 FEET
START DATE. 15-Sep-86
START TIME: 13:00
WATER START LEVEL: 81.18 FEET

T I ME

1 '"••
.1 -...'

13
1 3
13
1 3
i • '*•

"I •"''

13
13
13
13
1 3
13
13
1 3
13
1 "'i
13
13
13
1 3
13
13
13
13
13
13
13
13
1 3
13
13
13
13
j -.,.
J. •_'

13
13
13
13
13

OO
OO
OO
OO
OO
OO
00
00
OO
00
00
OO
OO
OO
OO
OO
OO
OO
OO
00
05.
01
01
02
02
.02
O3
03
O3
04
04
04
05
O5
05
06
O6
06
07
07

E.T.
( M ] N )

O ..
0 »
0.
o.
0.
o.
On
o ..
0.
0-
0 „
o.
o.
o.
0 .
0.
o .
On

0.
0.
1.
1.
1.
2.
2.
2.
T;

•.!'« •

3 .
4.
4.
4.
5.
V. J .

5.
6.
6.
6,
7.
7.

ooo
0 i 7
O34
050
067
084
I 00
i 1 7
134
150
167
257
340
424
5O7
59O
674
757
840
924
007
417
750
OS 4
417
750
O84
417
750
084
417
750
084
417
750
084
417
750
O84
417

LEVEL

81 ,.
-999.
•-999.
-999..
-999 .
-999,,
•-999.
•-999.
-999.
-999.
-999.

81 .
81 .
81 .
31 .
81.
81.
81 .
81 .
81.
81.
81.
8.1.
81.
81.
81.
81.
83 .
81.
81.
81.
81.
81.
81 .
81.
81.
81.
81.
81.
81.

.1.8
99
99

99
99
99
99
99
99
99
99
Ui
18
18
18
38
18
18
18
19
1 9
19
19
19
19
19
19
19
IS
18
18
18
18
18
18
18
17
17
17
17

Delta H

0 .
1 08 1 .
1 08 1 .
1085 .
1 08 1 .
5 O8 1 .
3. 08 1 .
1 OB 1 .
1 08 1 .
1 OS 1 .
1 08 1 .

0.
O.,
0.
0.
o.
0.
o.
o.

— 0 .
-0 .
-o.
-0.
-o.
-0.
-0.
-o .
-o.
0.
o.
o.
0.
o.
0.
o.
0.
0.
0.
0.
0.

OO
17
1 7
17
17
5.7
17
37
17
17
17
OO
00
00
OO
OO
OO
OO
OO
01
01
0 1
01
01
01
03
01
01
00
OO
00
OO
OO
OO
00
00
01
01
01
01

t/r2

0 .
1.
•*-"• «•

.-".I .

7.
9.
1.
1 .
1.
1.
1 .
2.
3 .
4.
5.
6.
7.
8.
9.
1.
1.
In

1.

2.
2.
3.
3.
_.,.

4.
4.
4.
5.
5.
6.
6.
6.
7.
7.
a.
8.

OOE+OO
92E-11
84E--11
64E-1 1
56E-11
48E-11
13E-10
32E-1O
5 IE- 10
69E-10
89E-1O
9OE-1O
84E-10
79E-1O
72E--10
66E-1O
6 IE- 10
54E-10
48E-1O
04E-09
14E-09
6OE-09
98E-09
35E-09
73E-09
10E-09
4SE-O9
86E-09
23E-09
61E-09
99E-09
36E-09
74E-09
11E-O9
49E-09
87E-09
24E-09
62E-09
OOE-09
37E-09



RiEi 10--1 Run 1 DRAWDOWN OBSERVATION WELL - RGl 3-4

3 3 :
33:
3 3 :
1 3 5

33s
13:
13:
13:
13:
1 3 :
1 3 :
1 3 :
13:
1 3 :
1 3 :
13:
.1 •„'' IT

13:
1 •-'» "

.1.3:
13 1
13:
3. 3 1
1 3 :
i ".r•_•• :
13:
13:
1 3 :
13s
13:
1 3 :
1 3 s
14s
14:
3.4:
14:
14s
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
15:
15:
15r
16:

07
O8
OB
08
09
O9
O9
10
12
14
16
18
2O
2 j-:!

24
26
28
3u
32
34
36
38
40
42
44
46
48
5O
52
54
56
58
00
O2
O4
06
OS
1O
12
14
.1.6
18
20
22
24
26
28
30
32
34
36
38
00
20
40
00

/ If

. 8.
8.
a.
9.
9.
9.

1 0 .
12.
14.
16.
IS.
20.
22.
24 .
26 »
28..
3O.
-;;• .-V

34.
36 ..
38.
40.
42.
44.
46.
48.
50.
52 „
54.
56.
58 „
60.
62.
64.
66.
68.
70 .
72.
74.
76.
78.
SO.
82.
84.
36.
88.
90.
92.
94.
96.
98.
12O.
140.
160.
1 80 .

750
084-
4 1 7
750
O84
4 1 7
75O
084
1O1
188
139
237
232.
233
.s' ••!:. -j.

j:.'! -.-> -.-'

233

233
152
620
095
O95
095
195
j-:'..l''l-:.'

232
252
122
122
122
122
122
122
122
322
442
122
335
160
160
1 67
230
217
213
213
213
213
213
2 1 3
213
213
238
22O
130
130
370

81 ,.
81 .
S3. .
81.
81.
81.
81.
81.
S3. .
81.
81.
SI .
81.
81.
81.
81 .
83. .
81 .
81.
81.
81.
8 1 .
81 .
SI.
81. .
SI.
81.
81.
81 .
81.
81 .
8 1 .
81.
Si.
81 .
81.
81.
81 .
81.
81.
81.
81.
81 .
81.
81.
81.
81 .
81.
81.
SI.
83 .
81.
Si.
81.
82.
82.

17
1 7
1 7
17
17
17
17
17
17
IS
18
17
18
17
17
18
18
IS
19
19
2O
20
21
.C'. jC

22
23
24
25
26
27
29
31
31
32
.\ .j-i
35
36
38
39
40
42
43
45
46
4S
49
5O
52
54
55
t;- /,_ i .-)

58
75
90
06
22

0 .
0 .
O.
0 .
o.
o.
o.
p.
o.
0.
o.
0.
0.
o.
0.
0.
0.
o.
-0 .
-0 .
— 0.
-o .
— 0.
— o.
— 0 .
-0.
-O.
-0.
-0 .
— 0 .
-0,,
-o.
-0 .
--O .
-0 .
— 0.
-0.
-0 .
-0.
-o.
-0.
-o.
-o.
-0.
-o.
-o.
-0.
-0.
-0.
— 0.
-0.
-0 .
-0.
-0.
-o.
-1 .

01
01
03
0 1
0 1
01
01
01
01
00
oo
01
00
01
01
00
oo
oo
01
01
02
02
03
04
04
05
06
O7
08
09
1.3
13
13
14
15
17
IS
2O
21
22
24
25
27
23
30
31
32
34
36
37
38
40
57
72
88
04

B,
9.
9,,
9.
1 ,
1 .
1 .
1.
1.
1 .
1.
2.
+.'- m

JtL •

2! .

*:;' «

•J."' a

•3 -

*"•',

-_;.

4.
4.
4.
4.
4.
5.
c:

5.
5.
6.
6.
6.
6.
7.
7.
7.
7 p
7.
S.
8.
3.
a.
9.
9.
9.
9.
9.
1.
1.
1.
1.
1.
1.
1.
1.
2.

73E-09
13E-09
5OE-09
88E--09
O3E-08
O6E-OS
10E-08
14E-OS
37E-OS
60E-08
82E-08
06E-O3
28E-08
5 IE-OS
74E-08
96E-OB
3 9E-OS
4 IE-OS
63E-08
91E-08
O7E-08
30E-08
53E-08
76E-08
99E-08
22E-08
45E--O8
66E-08
88E-08
HE- 08
33E-O8
56E.-O8
79E-O8
0 IE-OS
24E-O8
50E-OS
69E-08
94E-08
15E-O8
37E-O8
6OE-OB
83E-03
O5E-OS
28E-OS
5 IE-OS
73E-08
96E-OS
02E-07
04E-07
O6E-O7
09E-07
11E-07
36E-07
58E-07
81E-O7
04E-07



RE I ] 0--1 . Run DRAWDOWN - OBSERVATION WELL = RE1 3-4

J /

1 C? "

1 7 :;
1 7 :
17:
18:
18:
18:
1 9 :
19:
19:
2O 5

20:
2O s
21 :
J~"' '\ «j:.. J »

21 :
.*:, ./:. £

j-.-j:- I!

22:
23:
23:
ji:!-l'« I

00 s
OOs
OO:
01 :
01 :
Ol:
02:
02:
02:
O3:
03:
03 :
04:
O4:
04:
O5 :
05:
O5:
06:
07 :
08:
09:
10:
11 :
12:
13:
14:
15:
16:

20
40
00
20
40
00
20
40
OO
20
4O
OO
20
4O
OO
20
40
OO
20
4O
OO
20
4O
OO
20
40
00
20
40
OO
2O
4O
OO
20
40
OO
20
4O
00
2O
4O
40
4O
40
40
4O
40
40
4O
40
40
30

200,,
220.
240.
260.
280.
300 .
320.
340.
360.
380 .
400.
420.
440.
460.
480.
500 .
520.
540.
560.
58O .
6OO.
62O.
640 „
66O.
680 .
700.
720.
74 O,,
760.
7 SO.
9OO .
820.
840.
860.
880 .
9OO .
920.
94 O.
960 .
98O .

1 OOO .
106O.
1 1 20 .
1180.
1 240 .
1 300 .
1 360 .
1420.
1480.
1540.
1600.
1650.

200
200
O80
220
1 50
150
130
22O
18O
220
220
220
220
22 O
120
22O
320
2OO
1 00
.1 OO
150
1 50
iao
180
ISO
180
180
3 8O
180
1 80
180
1 80
J 80
180
1 80
.1 BO
1 8O
180
180
180
200
400
500
300
300
20O
3OO
300
200
300
300
600

82.
82 .
82.
82.
82.
82.
83.
83.
83.
83.
83.
83.
83.
83,,
83.
83.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
85.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.
86.

3 6
50
63
76
88
99
10
2O
3O
41
50
60
69
79
88
97
05
14
j::' 1::.'

30
38
46
55
63
71
79

88
96
04
12
2O
28
36
43 •
51
58
65
72
78
84
91
09
25
41
57
71
83
83
79
72
68
68

1 .

H

-1 .

- 1 .

-1.

-1.

— 1

-2.
-2.
-2.
-2.
—2.
-2.
-2.
-2.
-2.
-2.

-i.'. •

~.̂

-3.
•-• .
-3.
-3.
-3.
-3.
-3.
-3.
— •-' u

•—"%

""' •-*• •

-4.
-4.
-4.
-4.
-4.
—4
-4.
-4.
-4.
-4.
-4.
-4.

cr
wJ •

-5.
-5.
-5.
-5.
mia C"

cr

-5.
-5.
-5.

18
•.!> \f.t

45
58
70
81
9.2
02
12
23
32
42
51
61
70
79
87
96
04
12
20
28
37
45
53
61
7O
78
86
94
O2
10
18
25
?'?•',
40
47
54
60
66
73
91
07
23
39
53
65
65
61
54
5O
50

./.'_ 4

2.
2.,
j:l' r

3 »
•J" I,
~r.

3
4,.
4,
4.
4,
4.
cr

cr

5.
5.
6.
6.
6.
6.
7.
7.
7.
7.
7.
8.
8.
8.
8.
9.
9.
9.
9.
9.
1.
1 .
1 .
1 .
1.
1 .
1.
1.
1 .
1.
1 .
1.
1.
1.
1.
i.
i.

26E-07
49E--07
71E--07
94E-07
16E.-O7
39E--O7
61E-07
84E-07
O7E-07
29E-O7
52E-07
74E.-07
97E-07
19E-07
42E-07
65E-O7
87E--O7
1OE-07
32E-07
55E-07
77E--07
OOE-O7
23E--07
45E-O7
68E-07
9OE--07
13E-07
35E-O7
53E-07
8 IE -07
03E-07
26E-07
48E-07
71E-07
94E--07
02E-06
O4E-06
06E-O6
08E-06
11E-O6
13E-06
20E-06
26E-O6
33E-06
40E-06
47E-06
54E-06
60E-06
67E-06
74E-O6
81E-06
86E-06



RE I 1O-1 Run 1 RECOVERY -- OBSERVATION WELL = RE I paue 1

TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:
WATER START LEVEL:
WATER STOR LEVEL:
TOTAL PUMPING TIME:

RE I 10-1 RUN tt 1
RECOVERY

RE I 3-4 INPUT 4
784.360 FEET

15-Sep-86
16: 3O
81.18 FEET
86.68 FEET
1650.6 MIN

TIME

1 6 : 30
1 6 : 30
16:30
1 6 : 30
16:30
1 6 : 30
1 6 : 30
16:30
1 6 : 30
1 6 : 30
1 6 : 30
16:30
1 6 : 30
1 6 : 3O
1 6 : 30
1 6 : 30
1 6 : 30
1 6 : 30
1 6 : 30
16:31
16:31
16:31
16:32
16:32
16:32
16:33
16:33
16:33
16:34
16:34
16:34
16:35
16:35
16:35
16:36
1 6 : 36
16:36
16:37
16:37
16:37
16:38
16:38

E.T.
(MIN)

O. 017
0.034
0.050
0 . 067
O . O84
0. 100
O. 117
0 . 1 34
0. 150
0. 167
0.257
0. 340
0.424
0.507
0 . 59 1
0.674
O.757
0 . 840
0.924
1 . OO7
1.417
1.751
2 . O84
2.417
2.751
3.O84
3.417
3.751
4 . 084
4.417
4.751
5.084
5.417
5.751
6.084
6.417
6.751
7 . 084
7.417
7.751
8.084
8.417

LEVEL

-999.99
-999.99
-999.99
-999 . 99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
86.68
86.68
86.68
86.68
86.68
86.68
86.67
86.68
86.68
86.68
86.68
86.68
86.67
86.68
86.68
86.68
86.67
86.68
86.68
86.68
86.67
86.67
86.67
86.68
86.67
86.68
86.67
86.68
86.68
86.68
86.68
86.68

Delta H
(REC)

1.086.67
1086.67
1086.67
1086.67
1086.67
1 086 . 67
1086.67
1O86.67
1 086 . 67
1O86.67

O. OO
0 . OO
0 . 00
0 . 00
0 . OO
0 . 00
0 . 0 1
0 . OO
0. 00
0 . OO
0 . 00
0.00
0 . 0 1
O . OO
0 . OO
O . OO
0.01
o.oo
O. OO
0 . OO
0.01
0.01
0.01
0.00
0.01
o.oo
0.01
o.oo
0 . 00
0 . OO
0 . 00
0.00

Delta H
(RES)

1 08 1.17
1 08 1.17
1081 . 17
1081. 17
1081.17
1 OS 1.17
1081. 17
1 OS 1 . 1 7
1 08 1.17
1 08 1 . 1 7

5 . 50
5 . 50
5.50
5 . 50
5 . 50
5. 50
5.49
5.50
5.50
5 . 5O
5. 50
5.50
5.49
5. 50
5.5O
5.50
5.49
5 . 50
5 . 50
5. 50
5.49
5.49
5.49
5.50
5.49
5 . 50
5.49
5.50
5. 5O
5. 50
5. 50
5.50

t/r2

1.92E-11
3.84E-11
5.64E-11 .
7.56E-11
9.48E-11
1. 13E-1O
1.32E-10
1.51E-10
1.69E-10
1.89E-10
2.90E-10
3.84E-1O
4.79E-1O
5.72E-10
6.67E-10
7.61E-10
8.54E-1O
9.48E-1O
1 . 04E-09
1. 14E-09
1.60E-09
1.98E-09
2. 35E-O9
2.73E-09
3. 11E-09
3.48E-O9
3.86E-O9
4 . 23E-09
4.61 E-O9
4.99E-09
5.36E-09
5.74E-O9
6. 11E-O9
6.49E-09
6.87E-O9
7.24E-09
7.62E-09
8.00E-O9
B.37E-09
8.75E-09
9. 13E-09
9.50E-09

t/t '

9.71E+04
4.85E+04
3 . 3OE.+04
2.46E+04
1 . 97E+04
1 . 65E+04
1.41E+04
1 . 23E+04
1. 10E+04
9.88E+O3
6.42E+03
4.86E+03
3.89E+03
3.26E+03
2.79E+03
2.45E+03
2. 18E+O3
1 . 97E+03
1 . 79E+O3
1 . 64E+O3
1. 17E+03
9. 44E-K>2
7.93E+O2
6.S4E-MD2
6.O1E+02
5. 36E+O2
4.B4E+02
4.41E+02
4. O5E+02
3.75E+02
3.48E+02
3.26E+02
3. 06E-K>2
2.83E+02
2.72E+02
2.58E+02
2.45E+02
2.34E+02
2.24E+02
2. 14E+02
2.05E+02
1 . 97E+02



RE1 10-1 Run .1 RECOVERY - OBSERVATION WELL = RE I 3-4 p a g t.-.- 2

16:38
16s 39
16:39
16:39
16:40
16:42
16:44
16:46
16:48
16:50
16:52
16:54
16:56
16:58
1 7 : 00
1 7 : 02
17:04
17: 06
1 7 : OS
1 7 : 1 0
17: 12
17: 14
17:16
17: 18
1 7 : 20
1 7 : 22
17:24
1 7 : 26
17: 23
1 7 : 30
17:32
1 7 : 34
17:36
1 7 : 3B
17:40
17:42
17:44
17:46
17:48
17:50
17:52
17:54
17:56
17:58
18:00
18:02
18:04
18:06
18:08
1 8 : 3O
1 8 : 50
19: 10
19:30
19:50
20: 10
20 : 30

8 . 75 1
9 . O84
9.417
9.751
10. OS 4
12. 120
14. 120
16.1 20
18.1 20
2O. 142
22.225
24.225
26.225
28.225
30.225
32 . 225
34.225
36.225
33.225
40.225
42.225
44.225
46.225
48.225
50.342
52.220
54.222
cr / /-,.-%*—,
t_'O • ĵ ĵ j;.

58.220
60. 120
62. 22O
64.222
66.220
68.220
70.22O
72.220
74.222
76.095
78. 180
80.575
82.215
84.215
86.215
88.215
90.493
92.210
94.248
96.248
98.248
120.250
140.250
160. 180
180. 170
200. 220
220. 150
240. 150

86.63
86.68
86.68
86.68
86.68
86.67
86.67
86.67
86.67
86.67
86.66
86.66
86.66
86.66
86.65
86.65
86.65
86.64
86.64
86.63
86.63
86.62
86.62
86.61
86.61
86. 60
86.59
86.58
86.58
86.57
86.56
86.55
86.54
86.54
86.53
86.52
86.51
86 . 5O
86 . 50
86.48
86.48
86.47
86.45
86.45
86.44
86.43
86.42
86.41
86.40
86.29
86. 18
86.08
85.98
85.88
85.79
85.70

0. OO
0 . OO
0 « 00
0 . OO
0 . OO
0 . 0 1
0.01
0 . 0 1
0.01
0.01
0.02
0.02
0 . 02
0 . O2
0 . O3
0. O3
0. 03
O.04
O.O4
O. 05
0 . 05
0 . 06
0 . O6
0 . 07
0.07
O. 08
0 . 09
0. 10
0. 10
0 . 1 1
0.12
O. 13
0.14
0.14
0. 15
0. 16
0 . 1 7
O. 18
0. 18
0.20
0.20
0.21
0.23
0.23
0.24
O.25
O.26
0.27
0.28
0.39
0 . SO
0 . 60
0 . 70
0 . 80
0.89
0.98

5 . 50
5.50
5.5O
5.50
5.50
5.49
5.49
5.49
5.49
5.49
5.48
5. 48
5.48
5.48
5.47
5.47
5.47
5.46
5.46
5.45
5.45
5.44
5.44
5.43
5.43
5.42
5.41
5.40
5.40
5.39
5.38
5.37
5.36
5 . 36
5.35
5.34
5. 33
5.32
5.32
5.30
5.30
5.29
5.27
5.27
5.26
5.25
5.24
5.23
5.22
5. 11
5 . OO
4.90
4 . 80
4.70
4.61
4.52

9.8SE-09
1 . 03E-08
1.06E-08
1. 10E-08
1. 14E-08
1 . 37E-O8
1 . 59E-OS
1.82E-OB
2.O5E-08
2.27E-08
2. 5 IE-OS
2.73E-08
2.96E-08
3. 19E-08
3. 4 IE-OS
3.64E-OB
3. 86E-08
4 . 09E-08
4. 3 IE-OS
4.54E-O8
4.77E-08
4.99E-08
5.22E-08
5.44E-08
5.68E-08
5.B9E-08
6. 12E-OS
6 . 35E-OB
6.57E-08
6.79E-08
7.02E-08
7.25E-OB
7.47E-08
7.70E-OB
7.93E-08
8. 15E-08
8.33E-06
8.59E-OB
8.82E-08
9. 10E-08
9.28E-08
9. 5 IE-OB
9.73E-O8
9.96E-08
1 . 02E-07
1 . 04E-07
1 . 06E-07
1 . 09E-07
1. 11E-07
1 . 36E-O7
1 . 58E-07
1.81E-07
2.03E-07
2.26E-07
2.48E-07
2.71E-07

1 . 90E-K>2
1.83E+O2
1 . 76E+O2
1.70E+02
1 . 65E+O2
1 . 37E+02
1. 1SE+02
1 . 03E+O2
9.21E-KH
8.29E+01
7.53E+01
6.91E+01
6.39E401
5.95E+01
5. 56E-I-01
5.22E+01
4.92E+01
4. 66E+01
4.42E+01
4.2OE+01
4.01E+01
3.83E+01
3.67E+O1
3.52E+01
3.38E+01
3.26E+01
3. 14E+01
3. O4E+01
2.94E+01
2.85E+01
2.75E+01
2.67E+01
2.59E+O1
2.52E+01
2.45E-+-O1
2.39E+01
2.32E+O1
2.27E+01
2.21E+01
2. 15E+01
2. 11E+01
2.06EH-01
2.01E+01
1.97E+01
1.92E+01
1.89E+01
1.85E+01
1.B1E+01
1.78E+01
1.47E+01
1.28E+01
1. 13E+01
1.02E+01
9.24E+00
3.50E+00
7.87E+00



RE I 10-1 Run 1 RECOVERY - GEiSERVATION WELL = RE I 3-4 page

20:50
21: 10
21 :30
21:50
22: 10
22:30
22:50
23: 10
23 : 30
23: 5O
00 : 1 0
00 : 30
00 : 5O
0 1 : 1 0
0 1 : 30
<:> 1 : 50
02: 10
02 : 3O
02:50
03: 10
03: 30
O3 : 5O
O4 : 1 0
04 : 30
04:50
OS : 1 0
05:3O
O5: 5O
06: 10
O6 : 30
06 : 50
07 : 1 0
07 : 3O
O7 : 5O
08 : 1 0
08: 30
08: 50
09 : 1 0
10: 10
1 1 : 1 0
1 2 : 1 0
13: 10
1 4 : 1 0
15: 10
16: 10
17:10
18:10
19: 10
20: 10
21: 10
22: 10
23: 10
OO: 1O
0 1 : 1 0
02 : 1 0
03: 10

260. 150
280. 250
300. 250
32 O. 250
340. 25O
360.220
380. 080
400. OSO
420. 150
440 . 080
46O.22O
480. 220
5OO . 220
520.220
540.220
560. 22O
580 . 220
600 . 220
620.220
640.220
66O.220
6SO . 220
700. 220
7

r~̂  f~\ /~i *""' t~\iiU . ̂ .ĵ U
740. 220
760.220
780.220
8OO. 220
820 . 220
840.220
860.220
880. 180
900. 180
920. 180
94 O. 18O
960 . 1 80
980. 17O
10O0.200
1060.400
1120.700
1 18O. 300
1 240 . 3OO
130O. 40O
1 360 . 300
1420.200
1480.3OO
154O. 300
1600.300
1 66O . 30O
1720.300
17 SO. 300
1840.300
1900. 30O
1960.300
2O20 . 300
2080.300

85.61
85.53
85.45
35. 38
85 . 30
85.23
85.16
85. 10
85.03
84.97
84.91
84.85
84 . 80
84.74
84.69
84.64
84 . 59
84.54
84 . 50
84.45
84.41
84 . 36
84 . 32
84.28
84.24
84.21
84. 17
84. 13
84. 10
84.07
84 . 03
84 . 00
83.97
83.94
83.92
83.89
83.87
83.84
83.78
83.71
83.64
83.56
83. 51
83.43
83.38
83.34
83.28
83.23
83. 18
83. 14
83. 11
83 . 07
83.03
82.99
82.95
82.92

1 . 07
1.15
1 . 23
1 . 30
1.38
1.45
1.52
1.58
1.65
1.71
1.77
1.83
1.88
1.94
1.99
2 . 04
2 . 09
2. 14
2. 18
2.23
2.27
2.32
2.36
2.40
2.44
2.47
2.51
2.55
2.58
2.61
2 . 65
2.68
2.71
2.74
2.76
2.79
2.81
2.84
2.90
2.97
3.04
3. 12
3. 17
3.25
3. 3O
3.34
3.40
3.45
3.50
3.54
3.57
3.61
3.65
3.69
3.73
3.76

4.43
4.35
4 . 27
4 . 20
4.12
4 . 05
3.98
3.92
3 . 85
3.79
3.73
3.67
3.62
3.56
3.53
3 . 46
3.41
3. 36
3 . 32
3.27
3.23
3. 18
3. 14
3. 10
3 . O6
3. 03
2.99
2.95
2 . 92
2.89
2 . 85
2.82
2.79
2.76
2.74
2.71
2.69
2.66
2.60
2 . 53
2.46
2.38
2.33
2.25
2.20
2. 16
2. 10
2.05
2.0O
1.96
1 . 93
1.89
1.85
1.81
1.77
1.74

2. 94E-07
3. 16E-O7
3.39E-07
3. 61E-07
3.84E-O7
4.07E-07
4.29E-07
4.52E-07
4.74E-07
4.97E-07
5. 19E-O7
5.42E-07
5.65E-07
5.87E-07
6. 10E-07
6.32E-O7
6.55E-07
6.7SE-07
7. OOE-07
7.23E-07
7.45E-07
7.68E-07
7 . 90E-07
8. 13E-07
8.36E-07
8.58E-07
8.81E-07

. 9.03E-07
9.26E-07
9.48E-07
9.71E-O7
9.94E-07
1 . 02E-06
1 . 04E-06
1 . O6E-O6
1.08E-06
1. 11E-06
1. 13E-06
1 . 20E-06
1 . 27E-06
1 . 33E-O6
1 . 40E-O6
1 . 47E-O6
1 . 54E-06
1 . 6OE-O6
1 . 67E-06
1 . 74E-O6
1.81E-06
1 . B7E-06
1 . 94E-06
2.01E-06
2.08E-06
2. 15E-06
2.21E-06
2.28E-06
2.35E-06

7. 34E+00
6. 89E+OO
6. 50E+00
6. 15E+00
5.85E+OO
5.58E+00
5.34E+00
5. 13E+00
4. 93E+00
4.75E+00
4. 59E+00
4. 44E+00
4. 30E+00
4. 17E+00
4. 06E+00
3. 95E+00
3.84E+00
3.75E+OO
3. 66E+OO
3. 58E+00
3. 50E+OO
3. 43E+OO
3. 36E+OO
3. 29 E +00
3. 23E+OO
3. 17E+00
3. 12E+00
3. 06E+OO
3.01E+OO
2.96E+00
2. 92E+00
2.88E+00
2.83E+00
2.79E+OO
2.76E+OO
2. 72E+00
2. 68E+00
2.65E+00
2.56E+00
2.47E+OO
2. 40E+OO
2. 33E+00
2. 27 E +00
2.21E+00
2. 16E+00
2. 12E+00
2. 07E+00
2.03E+00
1 . 99E+OO
1 . 96E+00
1 . 93E+00
1 . 90E+00
1 . 87E+00
1 . 84E+00
1 . 82E+00
1 . 79E+00
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04:
05:
O6 :
07:
OS:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
00 :
01:
02:
O3:
04:
05:
O6:
07:
07:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
36

2140.
2200.
2260.
2320.
2380.
2440.
2500.
2560.
2620.
2680.
2740.
2800.
2860.
2920.
2980.
3040.
31OO.
3 1 60 .
3220.
3280 .
3340.
3400.
3460.
352O.
3580 .
3640.
370O.
3760.
3786.

3OO
300
300
300
300
30O
300
300
400
400
4OO
4OO
4OO
4OO
40O
200
200
200
200
2OO
200
200
2OO
200
300
30O
300
300
600

82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.
82.

83
84
81
77
75
73
71
66
66
61
61
57
54
53
50
47
44
43
41
39
38
35
33
31
29
27
25
22
21

"̂

3.
•I*1 0

3.
3.
3.
3 .
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.

80
84
87
91
93
95
97
02
02
07
07
11
14
15
18
21
24
25
27
29
30
33
35
37
39
41
43
46
47

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 70

.66

.63

.59

.57

.55

.53

.48

.48

.43

.43

.39

. 36

.35

.32

.29

.26

.25

. 23

.21

.20

. 17

. 15

. 13

. 11

.09

.07

.04

. O3

2.
o
2 _

2.
2.
2.
2.
2.
r-)
JL m

3.
3.
3.
3.
3.
3.
3.
3 .
3 .
3.
3 .
3.
3.
3.
3.
4.
4.
4.
4.
4.

42E-06
48E-06
55E-06
62E-O6
69E-06
75E-06
82E-06
89E-06
96E-06
03E-06
O9E-O6
16E-O6
23E-O6
3OE-O6
36E-06
43E-06
5OE-06
57E-06
63E-06
70E-06
77E-06
84E-O6
91E-06
97E-O6
04E-06
11E-06
18E-06
24E-06
27E-O6

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 77E+OO

. 75E+OO

. 73E+00

.71E+00

. 69E+OO

. 68E+OO

. 66E+00

. 64E+00

. 63E+OO

. 62E+00

. 60E+OO

. 59E+OO

.58E+00

. 57E+00

.55E+00

. 54E+00

. 53E+00

. 52E+OO

. 51E+00

. 50E+00

. 49E+OO

. 49E+00

. 48E+OO

. 47E+00

. 46E+00

. 45E+OO

.45E-HJO

. 44E+OO

. 44E+00



TEST REJ io-i RUN i OBSERVATION WELL. RE1 12-1 PABL

PROJECT NAME:
PROJECT NUMBER:
TEST NAME:
TEST DATE:
TEST TYPE:
WELL NUMBER:

RADIUS:
STARTING WATER

ELAPSED
TIME

(MIN - ADJ)

28. OOO
58 . OOO
SB. OOO
118. 000
148. OOO
1 78. OOO
208. OOO
238. OOO
268. OOO
298. OOO
328 . OOO
358. OOO
388 . 000
418. OOO
448. OOO
478.000
508. OOO
538. OOO
568. OOO
593 . 000
628. OOO
658 . OOO
688 . 000
718. OOO
7 4 8. OOO
778.000
808. OOO
838. 000
868 . 000
898. OOO
928. OOO
958 . OOO
988. OOO
1018. OOO
1048.000
1078.000
1108. OOO
1138. OOO
1168. 000
1198.000
1 228 . OOO
1258.000

FRENCH, LTD.

LEVEL:

LEVEL
(FEET)
( ADJ . >

78. 06
78.07
78.06
78.05
78.04
78.01
78.02
78.06
78. 12
78. 17
78.24
78.31
78.39
78.47
78.55
78.64
78.72
78.82
78.91
79.00
79 . O9
79. 18
79.27
79.36
79.45
79.55
79.64
79.73
79.83
79.92
SO. 02
80. 12
80.21
80 . 3 1
80. 40
80.50
80 . 60
80 . 69
80.79
80 . 88
80.97
81.07

275-14
RE I 10-1
15-Sep-86
DRAWDOWN
RE I 12-1
LEVEL (F)
1492. 112
78.050

DELTA
HEAD
(FEET)

0 . 0 1
O . O2
0 . 0 1
0 . 00
-0. 01
-0. O4
-0. 03
0 . 0 1
O. O7
0. 12
0.19
0. 26
0. 34
0 . 42
O. 50
0.59
O. 67
O.77
O. 86
0.95
1 . 04
1. 13
1.22
1.31
1.4O
1 . 50
1.59
1.68
1.78
1.87
1.97
2.O7
2. 16
2.26
2.35
2.45
2.55
2.64
2.74
2.83
2.92
3 . 02

RUN #1

INPUT 1
TOC (ADJ.)
FEET
FEET (ADJ.)

t/r2

8. 73E-O9
1.8 IE-OS
2.74E-O8
3.68E--OS
4.62E-08
5.55E-OS
6.49E-OB
7.42E-08
8. 36E-OB
9. 30E-OS
1 . 02E-07
1. 12E-07
1.21E-07
1 . 30E-O7
1 . 40E-O7
1.49E-07
1 . 58E-07
1 . 68E-07
1 . 77E-07
1.87E-07
1 . 96E-07
2.05E-07
2.15E-07
2.24E-07
2.33E-07
2.43E-07
2.52E-07
2.61E-07
2.71E-07
2.8OE-07
2.89E-07
2.99E-07
3. O8E-07
3. 18E-07
3.27E-07
3.36E-07
3.46E-07
3.55E-07
3.64E-07
3.74E-07
3.83E-07
3.92E-07



TEST Ft El. 10-1 RUN 1 - OBSERVATION WELL RE I 12-1 F:'AGE 2

1288.000
1318. OOO
1348.000
1378. 000
1408. OOO
1438.000
1468.000
14 98. OOO
1528.000
1558. 000
1588. OOO
1618. OOO
1648.000
1678. OOO
1708.000
17 38. OOO
1768. OOO
17 98. OOO
1328.000
1858. 000
1888. OOO
1918. 000
1948.000
1978. 000
2008 . 000
2O38 . OOO
2068. 000
2098. OOO
2128. OOO
2158.000
2188.000
2218. OOO
2248.000
2278. OOO
2308. OOO
2338. OOO
2368. 000
2398. OOO
2428.000
2458. OOO
2488.000
25 18. OOO
2548.000
2578.000
2608 . OOO
2638.000
2668 . OOO
2698. OOO
2728.000
2758.000
2788. OOO
2818. OOO
2848 . 000
2878.000
2908 . OOO
2938.000
2968.000
2998 . 000

81 . 16
81.26
81.35
81 .44
81.52
81 .61
81.69
81.75
81.81
81.86
81.92
81.98
82. O3
82 . 08
82. 12
82. 17
82.20
82.23
82.25
82.27
82.28
82.28
82.28
82.28
82.27
82.25
82.24
82.21
82.19
82. 16
82. 14
82. H
82.08
82.04
82.01
81.98
81.95
81 .91
81.87
81.83
8 1 . 80
81.77
81.74
81.70
81.67
81.62
81.59
81.56
81 . 53
81.50
81 .48
81.45
81.41
81.38
81.35
81.32
81.29
81.24

3. 11
3.21
3 . 30
3.39
3.47
3.56
3.64
3.70
3.76
3.81
3.87
3.93
3 . 98
4 . 03
4 . 07
4. 12
4. 15
4. 18
4 . 20
4.22
4.23
4 . 23
4.23
4.23
4.22
4 . 2O
4. 19
4. 16
4. 14
4. 1 1
4 . 09
4 . O6
4.03
3.99
3.96
3.93
3 . 90
3.86
3.82
3.78
3.75
3.72
3.69
3. 65
3.62
3.57
3.54
3.51
3.48
3.45
3.43
3. 40
3.36
3.33
3.30
3.27
3.24
3. 19

4.02E-07
4. 1 1E-O7
4.20E-07
4.30E-07
4.39E-O7
4.49E-07
4.58E-07
4.67E-07
4.77E-07
4.86E-07
4.95E-07
5.05E-07
5. 14E-07
5.23E-07
5.33E-07
5.42E-07
5.51E-07
5.61E-07
5.70E-07
5.80E-O7
5.89E-O7
5.98E-07
6.08E-07
6. 17E-07
6.26E-O7
6.36E-07
6.45E-07
6.54E-07
6.64E-07
6.73E-O7
6.82E-07
6.92E-07
7.01E-07
7. 11E--07
7.2OE-O7
7.29E-07
7.39E-07
7.48E-07
7.57E-07
7.67E-07
7.76E-07
7.85E-07
7.95E-07
8.04E-07
8. 13E-07
8.23E-07
8.32E-07
B.42E-07
S.51E-07
8.60E-07
8.70E-07
8.79E-07
8.88E-07
8.9SE-07
9.07E-07
9. 16E-07
9.26E-07
9.35E-07



TEST RE1 10-1 RUN 1 OBSERVATION WELL RE I 12-1 PAGE 3

3O28 . DOG
3058.000
3u88. OOU
31 18.000
3148. 000
3 1 78 . OOO
3208 . OOO
3238 . OOO
3268.000
3298. OOO
3328.000
3358. OOO
3388. OOO
34 IS. OOO
3448. OOO
34 78. OOO
3508. 000
3538 . 000
3568. 000
3598 . 000
3628.000
3658 . OOO
3688. OOO
3718.000
3748. OOO
37 78. OOO
3808 . OOO
3838 . OOO
3868. 000
3898 . 000
3928. OOO
3958.000
3988. OOO
4O 1 8 . 000
4048. OOO
4O78. 000
4 1 08 . OOO
4138. 000
4 168. OOO
4198. OOO
4228 . OOO
4258 . OOO
4288. OOO
4318.000
4348. OOO
4378. OOO
4408.000
4438. OOO
4468.000
4498.000
4528.000
4558 . OOO
4588.000
4618.000
4648. 000
4678.000
4708. OOO
4738. OOO

8 1 . 20
81. 17
81 . 14
81. 12
81 .09
8 1 . O5
81.02
80 . 99
80.96
SO. 93
80 . 9 1
80.83
80.86
80 . 84
80 . 8 1
80.79
80.77
80.74
SO. 72
8O.69
BO . 67
SO . 65
80.62
80. 60
SO. 58
80.55
80.53
80.51
80.48
80.46
8O.44
80.42
SO. 40
8O.38
8O.36
80 . 34
80.33
80 . 3 1
80.30
80 . 28
80.26
80.25
80 . 23
80.20
80 . 1 9
80. 17
80. 17
80. 15
80. 13
80. 11
80.08
80.07
80.04
80.02
80. 00
79.98
79.96
79.95

3.15
3. 12
3.09
3 . O7
3 . 04
3 . OO
2.97
2.94
2.91
2.88
2.86
2.83
2.81
2.79
2.76
2.74
2.72
2.69
2.67
2.64
2.62
2 . 6O
2.57
2.55
2.53
2 . 50
2.48
2.46
2.43
2.41
2.39
2.37
2.35
2.33
2.31
2.29
2.28
2.26
2.25
2.23
2.21
2.20
2. 18
2. 15
2. 14
2. 12
2. 12
2. 10
2.08
2.06
2.O3
2.02
1.99
1.97
1.95
1.93
1.91
1 . 90

9.44E-O7
9.54E-07
9.63E-07
9.73E-07
9.82E-07
9.91E-07
1 . OOE-06
1.01E-06
1 . O2E-06
1 . 03E-06
1 . 04E-06
1 . 05E-06
1 . 06E-06
1 . O7E-06
1 . O8E-06
1 . 08E--06
1 . 09E-06
1. 1OE-O6
1. 11E-06
1. 12E-O6
1. 13E-O6
1. 14E-06
1. 15E-06
1. 16E-06
1. 17E-O6
1. 18E-O6
1. 19E-06
1 . 20E-06
1.21E-06
1 . 22E-06
1 . 23E-06
1 . 23E-06
1 . 24E-06
1 . 25E-06
1 . 26E-06
1 . 27E-06
1 . 28E-O6
1 . 29E-06
1 . 30E-06
1.31E-06
1 . 32E-06
1 . 33E-06
1 . 34E-O6
1 . 35E-06
1 . 36E-O6
1 . 37E-06
1 . 37E-06
1 . 38E-06
1 . 39E-06
1 . 40E-06
1.41E-06
1 . 42E-06
1 . 43E-06
1 . 44E-06
1 . 45E-O6
1 . 46E-06
1 . 47E-06
1.48E-06



TEST RE I 10--1 RUN 1 OBSERVATION WELL RE 1 12--1 PAGE 4

4768.
4798.
4828.
4858.
483S.
4918.
4948.
4978.
5O08 .
5O38 .
5068.
5098.
5128.
5158.
5188.
52 1 8 .
5248.
5278.
5308.
5338.
5368.
5398.
5428.
5458.
5488.
55 1 8 .
5548.
5578.
5608 .
5638.
5668.
5698.
5728.
5758.
5788.
5818.
5848.
5878.
5908.
5938.
5968.

000
000
ooo
ooo
000
ooo
000
000
ooo
ooo
000
ooo
000
ooo
ooo
000
ooo
ooo
000
ooo
ooo
ooo
000
000
ooo
000
000
ooo
000
000
ooo
000
ooo
ooo
000
000
ooo
ooo
000
ooo
ooo

79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.
79.

93
92
90
89
88
87
86
84
83
82
80
79
78
76
75
73
72
7O
69
67
65
63
61
60
60
57
56
55
54
53
52
51
49
48
48
48
49
51
54
58
64

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.88

.87

.85

.84

.83

.82

.81

.79

.78

.77

.75

.74

.73

.71

.70

.68

.67

.65

.64

.62

.60

.58

.56

. 55

. 55

.52

.51

.50

.49

.48

.47

.46

.44

.43

.43

.43

.44

.46

.49

.53

.59

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 49E-06

. 50E-06

.51E-06

. 52E-06

.52E-06

. 53E-O6

. 54E-06

. 55E-06

. 56E-06

. 57E-06

. 53E-O6

. 59E-O6

. 60E-O6

.61E-06

. 62E-06

. 63E-O6

. 64E-O6

. 65E-O6

. 66E-06

. 66E-06

. 67E-06

. 6BE-O6

. 69E-06

. 70E-06

.71E-06

. 72E-06

. 73E-06

. 74E.-06

. 75E-06

. 76E-06.

. 77E-06

. 7BE-O6

. 79E-06

. 80E-O6

.81E-O6

.B1E-06

. 82E-O6

. 83E-O6

.84E-06

. 85E-O6

. 86E-06



RE I 10-.1 Run i DRAWDOWN - OBSERVATION WELL - !:;'

PROJECT NAME
PROJECT NUMB
TEST NAME:
TEST 'TYPES
WELL NUMBER:
RADIUS:
START DATE:
START TIME:
WATER START

TIME -

13s 00
13:00
1 3 ; OO
1 3 ; OO
1 3: OO
.13s 00
1 3 s OO
13; 00
3 3: 00
13: OO
1 3 1 OO
1 3 : OO
13s 00
1 3 : 00
1 3 : OO
13: OO
1 3 : 00
1 3 : OO
13: OO
1 3 : OO
1 3 : 0 1
1 3 : O 3.
1 3 : O I
1 3 : 02
13:02
1 3 : 02
1 3 : O3
1 3 : 03
13: 03
13:04
1 3 : O4
13:04
1 3 : O5
1 3 : 05
13:05
1 3 : 06
13:06
1 3 : 06
13:07
13:07

:
ER :

LEVEL:

E . T .
(MIN)

0. OOO
0 „ 0 1 7
O. 034
0. 05O
0. O67
0 . 084
0 , 1 OO
0 . 11 7
0 . 1 3:4
0 „ 1 50
0 . 1 67
0 ,,257
0. 340
0.424
0. 507
0 . 590
0. 674
0.757
0. 840
0.924
i „ 007
1 . 4 3. 7
1 . 750
2.084
2.417
2.750
3 . 084
3.417
3.750
4.084
4.417
4. 750
5 . OB4
5.417
5.750
6.034
6.417
6.750
7.084
7.417

FRENCH LTD
275-14
RE I 10-1 R
DRAWDOWN

P 3.0-2
20.845

15~Sep-86
13: 00
46.07

LEVEL

46. 07
-999.99
-999.99
-999. 99
--999.99
-999. 99
-999.99
•-999 . 99
-999.99
-999.99
-999.99
46 . 06
46., 06
46.06
46. 05
46.05
46. O5
46. 05
46.O6
46.05
46.05
46.06
46.O6
46.06
46.05
46.06
46.05
46 . 05
46.04
46.04
46.04
46.03
46.02
46.02
46.01
46.00
46.00
45.99
45.99
45.98

•

UN W 1

INPUT 6
FEET

FEET

Delta H

O . OO
1046. 06
1O46. 06
1O 4 6. 06
1046,, 06
1046.O6
1O46. O6
1046. 06
1046. 06
.1.046. 06
1046., 06

0 . 0 1
0 . 0 1
0 . 0 1
0 . 02
0 . 02
0 . O2
0 . 02
0 . 0 .1.
0. O2
0 ., 02
0 . 0 1
0 . 0 1
0 . 0 1
0.02
O.01
0 . 02
0 . 02
0 . O3
0 . 03
0 . 03
0.04
0 . O5
0 . 05
0 . 06
0 . 07
0.07
0 „ OS
0 . 08
0 . 09



RFfl 10--:i Run 1 DRAWDOWN - OBSERVATION WELL = P 10 2 Faqe

•i ";rJ. -..:• S

1 3 :
13:
13?
13s
13:
13:
1 3 :
13:
13:
13:
13:
13:
13:
13:
13:
1 3 :
13:
13:
1 3 :
13:
13:
1 3 :
13:
13:
13:
1 3 :
13:
1 3:
13s
13:
13:
14:
14s
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
15:
1 t=" a

!_' «

15:
16:

0 7
OS
OS
08
09
O9
09
1O
12
14
16
18
20
22
24
26
23
30
32
34
36
38
4O
42
44 .
46
48
50
52
54
56
58
00
02
O4
O6
08
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
00
20
40
00

7 .
B.
a.
8.
9.
9.
9.
1O.
12.
14.
16.
18.
20.
22,.
24.
26.
28.
30.
TT. 2 .
34.
36.
38.
40.
42 „
44.
46.
48.
50.,
cr ••-.
»_'.*:. *

54.
56.
58 „
60 „
62.
64.,
66.
68.
7O.
72.
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.

1 20 .
140.
160.
180.

750
084
4 1 7
750
OS 4
417
750
084
1 0 1
188
139
237
233
233
233
233
233
233
152
620
095
095
095
195
232
232
ji- ̂~(2
122
122
122
122
122
122
122
122
442
122
335
160
1 6O
167
23O
217
213
213
213
213
213
213
213
213
238
220
1 30
130
370

45.
45.
45.
45.
45.
45.
45.
45.
45.
46.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.,
45.
45.
45.
45.
45.
45.
45.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
45.
46.
45.
46.
45.

98
98
98
98
98
98
98
98
99
OO
99
98
97
96
96
96
97
96
97
97
97

98
97
98 '
97
96
96
97
99
00
00
01
02
OO
OO
00
01
02
03
O3
03
02
03
O3
02
O2
01
00
01
OO
00
99
01
99

00
99

0.
0 ,.
O .,
0.
o .
0.
o.

• o.
o.
0.
o.
0.
0.
o.
0.
o.
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
o.
o.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.

09
09
09
09
09
09
09
09
08
07
08
09
10
11
11
11
1 0
11
10
.1 0
1 0
09
10
09
1 0
1 1
11
10
oa
07
O7
06
05
07
07
07
06
05
04
04
04
05
04
O4
05
05
06
07
06
07
07
OS
06
08
07
08



REI 1O-1 Run 1 . DRAWDOWN -- OBSERVATION WELL = P 10-2 Page 3

16s
16:
1 7 s
1 7 :
17s
18:
18:
18:
19:
19:
19:
2O :
2O -.
2O :
21:
21 ;
21 5

2 2 :
22:
j;!. .£'.. v

23:
23:
23:
GO :
00:
00 :
0 1 :
01:
01 :
O2 :
02:
O2 :
03s
O3:
03:
04:
O4:
04:
O5:
O5:
O5:
06:
07:
OS:
09 :
1 0 :
11:
12:
13:
14:
15:
16:

j:.'! ̂. '

40
00
v 0

40
GO
2O
40
00
2O
40
GO
20
40
OO
2G
40
00
20
40
GO
20
40
00
20
40
GO
20
40
00
20
40
OO
20
4O
GO
20
40
OO
20
4O
40
40
40
40
40
40
40
40
40
40
30

2 GO..
220 .
240,
260.
280..
300.
320.
340.
36O.
380 .
400.
420.
440.
460.
48O.
500 .
520..
540.
560.
530.
60O.
62O.
640.
660 .
680 .
700.
720.
740.
760.
780.
800.
820.
840.
860.
880.
900.
920.
940 .
96O.
980.
1000.
1060.
11 2O.
1 1 80 .
1240.
1 300 .
1360.
1420.
1480.
1540.
1 6OG „
1 65O .

20O
200
oeo
220
1 50
150
1 30
220
18O
220
2 2O
220
220
220
12O
2 2O
32O
200
1 OO
100
15O
150
180
1 80
18O
1 80
1 80
180
18O
1 8O
ISO
1 80
180
180
ISO
180
1 SO
180
1 80
180
200
400
500
300
300
200
300
300
200
3OG
300
600

45.
46.
46.
46.
46.
45.
45.
45.
46.
46.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
46.
45.
45.
45.
45.
45.
46.
46.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
46.
45.
45.
45.

99

00
00
OO
01
97
98
99
00
00
98
96
96
97
97
97
97
98
98
98
98
98
00
98
98
96
96
97
01
01
99

98
98
97
97
96
96
96
96
95
95
94
93
94
94
95
99
99
04
97
98
98

0 .
0 -
0.
0.
0.
0.
O.
0.
O.
0.
0.
O,.
0.
0.
0.
0.
O.
0.
O.
0.
O.
O.
0.
0.
0.
0.
0.
0.
0.
O.
0.
O.
0.
0.
0.
O.
0.
O.
0.
G.
G.
G.
0.
0.
G.
O.
0.
0.
0.
0.
0.
0 ..

OS
07
07
07
06
10
09
08
07
07
09
11
11
10
10
10
10
09
09
O9
09
09
07
09
09
11
11
:i. o
06
06
(!) 8
O9
09
10
10
11
11
1 1
1 1
12
12
13
14
13
13
12
08
08
03
10
09
09



RE 3' 10™-:i. Fain .1 RECOVERY OBSERVATION WELL P 10-:

PROJECT NAME : FRENCH LTD.
PROJECT NUMBER s 275-14
TEST NAMEs . RE I 1O--1 RUN tt 1
TEST TYPE: RECOVERY
WELL NUMBER: P .10-2 INPUT 6
RADIUS: 20.845 FEET-
START DATE: i5-Sep-86
START TIME: 16s 30
WATER START LEVEL: 46.07 FEET
WATER STOP LEVEL: 45.98 FEET
TOTAL PUMPING TIME: 1650.6 M1N

T I ME

1 6 :
16s
16:
1 6 :
16:
.1 6 :
1 6 :
16r;
1 6 :
1 6 :
16:
16;
1 6 :
1 6 :
16:
16:
16:
16:
1 6 :
1 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

30
3O
30
3O
3O
3 0
3O
30
30
.30
3O
30
3O
3O
5O
5O
SO
30
3O
31
33
31
32
3?
•!'• ̂.

33
•-!.'. o

..'_•. ..j.

34
34
34
35
35
35
36
36
36
37

E . T .
( M .1 N )

0 ..
0.
0.
o.
0.
0 .
0.
o.
0.
o .
0 .
0 .
0.
0.
0.
0.
0.
('.') .
o.
1.
1.
1.
.*•:' .

2.
2.
3 .
T;

3 .
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.

O i 7
O34
050 .
067
084
100
1 1 7
134
1 50
167
*••) r::1 — /

340
424
507
591
674
757
840
924
OO7
4 1 7
751
O84
417
751
O84
417
751
O84
4 1 7
751
084
417
751
084
4 1 7
751
084

LEVEL

--999.
•-999.
-•999.

• -999.
-999.
-999.
-999.
-999.
-999.
••-999.
45.
45.
45..
45.
45.-
45.
45.
45.
45.
45.
45.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

99

99
99
99
99
99
99
99
99
99
98
98
98
98
99
99
99

99
99
99
99
00
00
OO
Ol
01
01
Ol
O2
02
03
03
03
03
04
05
O5
06

Delta H
(REC)

1O45.
1O45,
1O45.
1 045 .
1O45.
1045.
1045.
1O45.
1045.
1O45.

O.
0 .
0.
O .

„,„ e"\

—O,
-0.
-o .
-o.
-o.
-0.
-o.
-o.
-0.
-0.
-0.
-0.
-o.
-o.
-0.
-o.
-0.
-0.
-0.
—0.
-0 .
-0.
—0 .

97
97
97
97
97

97
97
97
97
97
00
OO
00
00
01
0 1
01
0 1
Ol
01
Ol
02
02
02
O3
03
03
O3
04
04
05
05
05
05
06
07
07
08

Delt
(RES

1046
1046
1046
1046
1046
1046
1O46
1O46
1 046
1046

O
0
0
o
o
o
0
0
o
o
o
o
0
0
0
o
0
0
o
0
0
0
0
0
0
0
o
0

a H

„ 06
. 06
., Of'.-..
. O6
.. 06
. 06
.. 06
. O6
.06
,06
. O9
. 09
. 09
. O9
. 08
. O8
. O8
. OS
. OB
.OS
.08
.07
.07
.07
. 06
.06
. O6
.06
. 05
.05
.04
. 04
.04
. 04
. O3
.02
. O2
.01
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16:
16:
16:
16:
16s
16:
16:
16:
1 6 :
16:
16:
16:
16:
16:
16;
16s
16;;
16:
.1. 7 :
17s
17:
17;
1. 7 :
17:
1 7 :
17::
1 7 :
17:
1 7 :
17?
17;
17:
17:
17:
17:
17s
17s
17:
1 7 :
17:
17:
17:
17:
17:
17:
17:
17:
17:
18:
18:
18:
18:
18:
18:
18:
19:

37
3 7

38
..:;, 'ci
33
39
39
39
40
42
44
46
48
50
52
54
56
58
00
02
04
O6
08
:i. o
12
14
1 6
18
20
22
24
26
28
30
32
34
3 6
38
40
42
44
46
48
50
52
54
56
58
00
02
04
06
08
30
50
.1. 0

7.
7.
8.
8.,
8.,
V.
9.
9.
10.
12.
14.
16.
18.
20.
22.
24.
26.,
28.
30 .
,\ v „
34.
36.
38 .
40.
42.
44.
46.

. 48.
50 .
52.
54 .
56.
58,,
60.
62.,
64.
66.
68.
7O .
72.
74.
76.
78.
80.
82.
84.
86.
88.
90 „
92.
94.
96.
98.
120.
1 4O .
160.

417
751
084
4 3 '7
751
O84
417
751
084
120
1.20
120
120
142
225
225
•"> •"',• K."

225
225
225
225
225
•'•-. -— rl-"
.(I. A. V-1

S~ jl! Jj

225
225
225
225
342
2 2O
jC .£".. .f-.

j£. j''.. S.'..

.—, f; -•'.
il i ' '

1 20
220
222
22 O
220
220
220
222
095
180
575
215
215
2 1 5
215
493
210
248
248
248
250
250
180

46.
46,,
46,
46.,
46.
46.
46.
46.,
46.
46.
46.
46.
46.
46.
46.
46.
46,.
46.
46.
46.,
46.
46.
46.
46.
46.
46.
46,,
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

07
07
07
08
08
08
08
O9
09
09
08
O5
03
O3
03
O3.
O2
02
02
02
02
Ci
01
Ol
02
Ol
0 1
0 i
01
01
0 1
01
01
01
01
01
01
01
Ol
01
02
02
O3
03
O3
O3
03
02
02
O2
02
02
02
03
03
02

— o „
— O.
— o „
-0.
-0.
-0.
-0 .
-0.
—0 .
-o .
— 0 ..
-o.
-0.
— o.
-0.
-0.
-0 .
-0.
-0 ,.
-0.
-0.
— o.
-0.
— 0.
-0 .
-0.
-o .
•-0.
-o.
-0.
— 0 „
— 0 .
-o .
-o.
-o.
-0.
-0 .,
-0.
-o.
-o.
-o.
-0.
-0.
-0.
-o.
-0.
-o.
-0.
-o.
-0.
•-0 .
-0 .
-0.
-0.
-o.
-0.

O9
09
O9
1 0
10
1 0
10
11
11
11
10
O7
05
O5
05
05
04
04
O4
04
04
03
0 3
03
04
03
03
O3
03
03
03
03
03
03
03
03
O3
O3
03
03
O4
04
05
05
05
O5
05
04
04
04
04
04
04
05
O5
O4

ij „

0.
0.
0.
0.
0.
0.
0.
o.
o.
0.
o.
0.
o.
0.
Ij.
o.
0 .•
0 .
o.
0 .
o.
0.
0.
0.
o.
o.
0.
o.
o.
o.
0.
0.
0.
0.
0.
o.
0.
o.
0.
0.
0.
o.
o.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.

'DO
00
00
0 1
01
01
01
02
02
02
01
02
04
04
O4
04
O5
05
05
05
05
06
06
O6
05
06
O6
06
06
06
06
06
06
06
06
O6
06
06
O6
O6
05
05
04
O4
04
O4
04
05
05
05
05'
05
05
O4
04
05
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1 9
19
20
20
20
2.1
21
21
22
22
1̂:'

23
23
23
OO
00
OO
01
0 1
0 1
02
02
02
03
03
O3
04
O4
O4
05
05
05
06
06
O6
07
O7
O7
08
OS
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

. 30
50
1 0
3O
50
1 0
30
50
10
30
50
10
3O
5O
1O
30
5 O
1 0
30
50
1 0
30
50
10
30
50
1O
3O
5O
.1 0
30
SO
10
30
50
10
3O
50
10
30
50
10
1O
10
1O
10
10
10
10
10
1O
10
10
10
10
-10

180. 170
2OO. 220
220. 150
240. 150
260. 150
280. 250
300.250
320. 250
340.250
360.220
380. 080
400. 080
420. 150
440. 03 O
46O.220
480.220
500. 22 O
52O. 22O
54O.220
560.220
580.220
600.220
620.220
640. 220
660.220
6 £*«")„ 22O
700. 220
720. 220
740,, 220
760. 220
780.220
8OO. 2 2O
820.220
840 . 220
86O. 22O
880. 18O
900. 18O
920. 180
940. 180
960. 180
9SO. 17O
1000. 200
1 060 . 40O
1120.700
1180. 300
1240. 300
1300. 40O
1360.300
1420. 200
1480. 30O
1540. 300
1 600 . 300
1 660 . 300
1720.300
1780. 3OO
1840. 300

46.02
46. 03
46. 03
46.02
46. O3
46.03
46. 03
46 . 03
46. 03
46. 03
46. O3
46 . 03
46. 03
46. 04
46. O3
46.04
46.03
46.03
46. 04
46.O5
46.O6
46.06
46.06
46. O6
46. 05
46. 05
46. 05
46.04
46.O4
46.03
46. 03
46.03
46.03
46. O2
46 . O3
45.98
45.97
45.99

- 45.99
46.01
46. O2
46.02
46.04
46.O6
46.09
46.05
46. 12
46.07
46.09
46.09
46.06
46.05
46.05
46.05
46.04
46.04

--0. 04
-O. 05
-O.05
-0. 04
-O., 05
-O.05
-O. O5
-0 . 05
-O. 05
-0 . O5
-0.05
-0 . 05
-0. 05
-O. O6
-0. O5
-0. 06
— 0 . 05
-0. 05
-••0. 06
-O. 07
-0. OS
-O.08
--O.O8
-O.03
-0. 07
— 0. 07
-0. 07
-O. 06
- O. O6
-0 . 05
-0. 05
-0. 05
-O. 05
-0.04
-0. 05
0 . OO
0 . 0 1
-0 . 0 1
-O.O1
-O. 03
-O . O4
-0 . 04
-0. O6
-O.O8
-0. 11
-0 . 07
-0. 14
-0.09
-0. 11
-0 . 1 1
-0.08
-0 . 07
-0. 07
-0.07
-0.06
-0. 06

0 . O5
0 . 04
0 . 04
O . OS
O. O4
0 . 04
0. 04
0 . 04
0 . 04
0 . O4
0 . O4
0 . O4
O.O4
O . O3
0 . 04
0. 03
O. 04
0. 04
0 . 03
O.02
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 02
0. 02
0 . 02!
0. 03
O . O3
0 . 04
0 . 04
0.04
0 . 04
0 . 05
0 . O4
0.09
O. 10
0 . 08
O. 08
0 . 06
0 . 05
0 . O5
0 . 03
0 . 0 1
O. O2
0 . 02
0 . O5
0 . OO
0 . O2
0 . 02
0 . 0 1
O.02
0 . 02
0 . 02
O. 03
0. 03
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00
o i
02
03
04
05
O6
O7
oa
09
1O
1 1
12
13
14
15
1.6
17
1.8
19
20
21
'""' '~'

j':'. '.I'1

CO
01
02
03
04
05
06
0 7
07

10
1.0
1 0
1 0
1 0
1 0
10
10
10
10
1 O
10
10
1 0
10
10
1 0
:i. o
1O
.1. 0
10
:i. 0
10
JO
10
10
10
10
10
10
10
1 0
36

1900.
1960.
2020,,
2080.
2 1 A 0 .
22OO.
2260.
2320.
23SO.
2440.
2500.
2560.
2620.
26SO.
2740.
2 BOO,,
2860 „
2920.
2980.
304O.
3 1 OO .
3160.
3220 .
3280.
3340.
3400.
3460.
35.:::u.
35RO
364O.
3700.
IT76O
37S6.

300
300
3OO
300
300
300
300
300
3OO
30O
300
300
4OO
4OO
400
4OO •
400
400
40O
2OO
200
20O
200
200
2O 0
2OO
200
.•:<..)',.)
3OO
300
300
3 Of")
600

46.
46.,
46.
46,,
46.
46.
46.
46,
46.
46.
46.
46.
46.
46.
46.
46.
46.
46,,
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

04
07
07
05
OS
04
04
01
01
03
05
05
11
07
14
12
OS
14
10
OS
09
11
05
05
09
07
11
12
12
13
11
1O
09

— 0 .
--0.
""•'•-'' «

-•0.
~o .
-o .
O •
-0.
-0.
-0.
-o .
-o..
-0.
-0 .
--0.
-o.
-0 .
-0.
-0 .
-0.
—O.
-0.
•'•*•(")

-0.
-o.
-0.
--0.
-o.
— o.
-o.
— 0 „
—0 .
— o .

O6
O V

09
O7
07
O6
06
O3
03
05
07
O7
13
O9
16
14
1O
16
12
1O
1 1
13
O7
07
1 1
09
13
14
14
15
13
12
11

0.
0 .
0 .
0 .
0 .
0 .
0.
0.
o.
0.
o.
0.
0 .
o .
0.
o.
o.
o .,
0.
0 „
0.
0 .
0.
0.
0.
0.
0.
o.
o.
0.
o.
0 .
o.

o ?>
00
OO
02
02
03
03
O6
O6
O4
02
02
04
00
07
O5
01
07
03
01
02
04
O.2
02
O2
00
04
O5
05
O6
04
0 3
02



RE1 10-1 Run 1 DRAWDOWN - OBSERVATION WEIL

PROJECT NAME :
PROJEC'I NUMBER ;;
TEST NAMEs
TEST TYPES
WELL NUMBER:
RADIUS:
START DATE:
.START TIME:
WATER START LEVEL:

FRENCH LTD,.
27S-14
RE I 10-1 RUN # 1
DRAWDOWN

P 10-3 INPUT 7
2O.220 FEET

15-Sep™86
13: GO
40.09 FEET

T I ME

1 3
13
j 3

13
13
1 3
13
1 •"*'

13
13
1 3
1 3
1 . ji
1 -i'«
1 3
.1 o
1 3
1~5
1 ''•*
13
1 3
13
1 3
13
13
13
13
1 3
13
13
13
13
13
1 3
13
1 — r.__'.

1 3
13
1 ~r>
13

GO
GO
GO
GO
GO
00
GO
GO
GO
GO
00
GO
GO
GO
00
GO
GG
GO
GO
GO
01
Gl
01
02
02
02
G3
O3
G3
04
O4
04
05
G5
05
06
06
06
07
07

E . T .
< M I N )

0
0
G
0
0
0
0
G
G
G
0
o
o
o
o
G
G
G
G
G
1
1
1
2
2
2
3
.3
3
4
4
4
5
5
5
6
6
6
7
7

. GOG

. G .1. 7
, 034
. O5O
. G67
. 084
. 10G
. 1 1 7
. 1 34
„ 150
. 1 67
„ 257
. 340
. 424

r~i'">7
. 590
.674
.757
. 84 G
. 924
. 007
.417
. 75G
. 084
.417
. 75G
. 084
.417
. 750
. 084
.417
.750
. 084
.417
. 750
. 084
.417
. 750
. 084
.417

LEVEL

40.
-999.
-999.
-999.
-•999.
-999.
-999.
-999 .
-999.
•-999.
-999.
4G .
4G.
40.
40.

' 4G.
4O.
40.
4O.
40.
40.
4G.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
4O .
40.
40.
40.
40.
40..
4G.

O9
99

99
99
99
99
99
99
99
99

99
G9
G9
09
09
10
1G
10
10
10
10
10
1O
10
10
10
1G
10
10
10
1O
09
09
09
09
09
09
09
09
09

Delta

G.
1G4G.
1040,
1040.
1G4G.
1G4G.
1G4G.
1O40.,
1G4G.
1 040 .
1G4G.

G.
G.
G,,
G.

-0 „
-G .
-G .
-G.
--G .
-G.
-O.
-O.
-0.
-G.
-G.
-G.
-G.
-G.
-G.
-G.
G.
G.
G.
G.
G.
0.
G.
G.
O.

H

GG
08
OF.:
oa
08
08
08
O8
OS
OS
08
GG
GO
GG
00
01
Gl
01
01
0.1
G 1
Gl
01
Gl
Ol
01
01
01
01
01
Gl
GO'
GG
GO
GO
00
00
00
00
00
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.1. 3 :

.1 3 s
13:
13:
1 3 ;
13:
13:
1 3 :
1 3:
13:
13:
13:
13:
13:
13:
13:
1 3 ;
13:
13:
1 3 :
13:
13:
13:
13:
1 3 :
13:
1 3:
1 3;
•1 "•' u
J. -..' u

13:
13:
1 3 :
14:
14:;
14:
14:
14s
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
15:
15:
15:
16:

07
08
O8
OS
O9
09
09
1O
12
14
16
IS
20
,'— , f;

24
26
28
3O
32
34
36
3£:
40
42
44
46
48
5O
52
54
56
58
00
O2
O4
06
OS
10
12
14
16
18
20
22
24
26
28
30
•—• .f-

34
36
38
00
20
40
00

7 .
8.
a.
8.
9.
9.
9.
10.
12.
14.
16.
18.
20 .
22.
24.
*'- O m

/") i".

30.
..">ĵ  .-,

34 .
36.
38.
40.
42.
44,
46.
48.
5O,.
52.
54.
56.
CT i~>

60.
62..
64.
66.
68 .
70.
72.
74.
76.
78.
SO.
82.
84.
86.
83.
90.
92.
94.
96.
98.
120.
140.
1 60 .
180.

750
084
417
750
O84
417
750
084
1 0 1
188
139
237
2 3 3
jil' .J;. .J>

2 3 3
233
2 3 3
233
152
620
095
O95
095
195
.ill •-'.'' .*:'.

232
252
i 22
122
122
122
1 22
122
122
122
442
1 22
335
160
16O
167
230
217
213
213
213
213
213
213
213
213
233
220
13O
130
370

40
40
40
40
40
40
40
4O
40
40
4O
4O
40
4O
40
40
40

• 4O
40
40
40
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
40
4O
40
4O
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

„

.

„

„

B

.

.

.

.

.

m

n

.

„

.

„

„

„

.

m

m

»

B

„

.

„

„

„

.

„

.

»

„

„

.,

„

„

„

.

m

,

m

,

f

„

,

m

m

m

„

„

„

.

„

.

B

09
O9
09
09
O9
09
09
O9
09
10
O9
09
09
09
09
09
09
09
O9
O9
09
09
09
O9
09
09
09
09
09
O9
09
O9
09
09
09
09
10
09
09
09
O9
09
09
09
09
O9
09
09
09
O9
09
09
O9
09
09
O9

0.
O .
o.
o ..
0.
o.
0.
0.
0.
-0 .
o.
o.
o.
o.
0.
0.
o.
0.
0.
0.
0 .
0.
o.

. 0.
o.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
—0 .
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
o.
o.
o.

00
oo
00
00
00
00
00
oo
oo
01
00
oo
oo
oo
00
oo
oo
00
00
00
oo
oo
oo
oo
oo
00
00
00
oo
00
oo
oo
00
00
oo
00
01
00
oo
00
oo
oo
00
oo
00
00
00
00
00
oo
oo
oo
oo
00
00
oo
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16;
16s
17s
1 7 :
1 7 :
18:
18:
1 B :
19:
19:
19:
20:
20:
20:
21:
21 :
21 !!

22 "
22 :
'"• '~i u

23s
'".' "•'.' ft

23s
00 :
OO:
0 0 :
0 1 :
0 1 :
01:
02:
02:
O2 :
03:
03:
O3s
04:
04s
04:
05:
OS :
05:
O6:
O7:
08:
09:
10:
11:
12:
1 3:
14:
15s
16:

2O
40
00
20
40
OO
20
40
00
20
40
00
20
40
OO
20
4O
00
20
40
00
2O
40
OO
2O
40
00
2O
40
OO
20
40
00
20
4O
OO
20
40
OO
2O
40
40
4O
40
40
40
40
40
40
4O
40
30

200..
220,,
24 O.
260.
280.,
300.
320.
340.
360.
380.
4OO.
420.
44O.
460.
480..
500 .
520.
54O „
560.
580 .
600.
620.
64O.
660.
680.
700.
720.
740.
760 .
780.
BOO.
820.
840.
86O .
880.
900'.
92O.
940.
960.
980.
1000.
1 06O .
1120.
1 1 80 .
1240.
1 300 .
1360.
1420.
1480.
1540.
1600.
1650.

200
2O 0
080
220
150
150
130
2 2O
180
220
220
220
220
220
120
220
320
200
1 OO
100
1 50
150
180
180
180
180
ISO
180
180
180
1 SO
180
180
1 80
ISO
1 80
1 BO
1 80
180
180
200
400
5OO
300
300
200
300
300
200
300
300
600

40.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
4O,
40.
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
4O.
40.
40.
40.
4O.
40.
40.
4O.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.

09
O9
09
09
09
OS
08
08
08
08
08
08
OB
08
08
03
OS
08
O8
OB
08
O7
08
08
O7
07
07
07
OS
07
O7
07
07
07
O7
07
O7
07
07
07
07
07
07
07
07
07
O7
07
OS
08
08
08

0.
0,,
0 .
0 .
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
O.
0 ..
O.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
O.
0.
O.
0.
O.
O.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
O.
O.
O.

00
00
OO
00
OO
01
0 i
01
01
01
01
01
01
01
01
0 1
01
01
01
01
01
02
01
0 1
02
02
02
02
01
02
02
02
02
02
02
02
O2
O2
02
02
O2
02
02
O2
02
02
02
02
01
01
01
01



RE I 1O--1 Pur i 3 RECOVERY - OBSERVATION! WELL - p 10-3 r'cu'j £•'•' 1

PROJECT NAME:
PROJECT NUMBEi
TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:

: FRENCH LTD.
-;; : 275-- 3 4

RE I 10-1 RUN tt 1

WATER START LEVEL:
WATER STOP LEVEL:
TOTAL PUMPING

T I ME

16:30
1 6 : 3O
16s 30
1 6 : 3O
16:30
16; 3O
16s 3O
16:30
16: 30
16: 30
16: 30
1 6 : 30
16: 30
1 6 : 30
16s 3O
16: 3O
1 6 : 30
1 6 : 3O
16: 3O
16:31
16:31
16:31
16: 32
16:32
16:32
16:33
1 6 : 33
16: 33
16:34
16:34
16:34
16:35
16:35
16:35
16: 36
16: 36
16:36
16:37

T I ME :

E.T.
( 1*1 1 N )

0 . 0 1 7
0.034
0. O50
O. O67
0 . 084
0. 100
0 . 1 1 7
0. 134
0. 150
O. 167
O.257
0. 340
O. 424
0. 507
0 . 59 1
0.674
0.757
0. 840
0.924
1 . O07
1.417
1.751
2 . 084
2.417
2.751
3.084
3.417
3.751
4 . 084
4.417
4 . 75 1
5.034
5.41 7
5.751
6 . 034
6.417
6.751
7 . 084

RECOVERY
P 10-3
20. 220

15-Sep-86
16:30
40. 09
40. OS
1650.6

LEVEL

-999.99
-999.99
-999 ,,99
-999.99
-999.99
-999.99
-999.99
-999.99
-999,99
...999 n 99

40 . OS
40.08
40. OS
40. 08
40. OS
40.08
40.08
40.03
4O,. 08
4O.08
4O.OS
40. 08
40.08
4O.08
40. 08
40 . 03
40. OB
40.08
40.08
40 . 08
4O.O8
40. OS
40.08
40 . 08
40.08
40.08
40. OS
40 . 03

INPUT 7
FEET

FEET
FEET
MIN

Delta H
(REC)

1040. O7
1O4O.07
104O.O7
1040.07
1040. 07
1040., 07
1 040 . 07
1040.O7
1040. 07
1040.07

0 . OO
0. 00
0. 00
0. 00
0 . 00
O. 00
0 . 00
0., OO
0 . OO
0 . OO
0 . OO
0 . OO
O. 00
0 . OO
0 . GO
O . OO
O. 00
O . OO
0 . OO
0 . OO
O. OO
O . OO
0 . 00
0 . OO
0 . 00
0 . 00
O. 00
0 . 00

Delta H
(RES)

1O4O.08
1040. OS
1040. OS
1O40.0S
1040.08
1040. 03
1040. OS
1O4O. O8
1O4O.08
1040.03

0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
O.01
0.01
0.01
0 . 0 1
0 . 0 1
O.O1
0.01
0.01
0 . 0 1
0.01
O.O1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1



RE1 1O--1 Run 1 RECOVERY - OBSERVATION WELL = P 10-

16:
16r
16:
1 6 :
16s
36;
16:
16:
16:
16:
1 6 :
16:
16:
16:
16:
16:
16:
16:
1 7 ;
1 7 :
17:
17:
1 7 :
17:
1 7 :
1 7 s
.1. 7 :
17s
1 7 :
17s
17:
1 7 :
1 7 :
1 7 :
17:
1 7 :
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
18:
18:
18:
18:
18:
18:
18:
19:

._,. ... ,

37
38
38
38
39
39
3 V
40
42
44
46
48
50
52
54
56
58
00
02
04
06
08
10
12
14
16
18
20
2 2
24
26
28
3O
O' j'J.

34
36
38
40
42
44
46
48
50
52
54
56
58
00
02
04
06
08
30
50
10

7.
7.
8.
8.,
a.
9.
9.
9.
10.
12.
14.
16.
18.
20.
22.
24.
26..
28.
30 .
-̂. .••-;,

34.
36 .
38.
4O.
42.
44.
46.
48.
50.
52.
54.
56.
58.
60.
62.
64.
66.
68.
70 .
72.
74.
76.
78.
SO.
82.
84.
86.
S3.
90.
92.
94 .
96.
98.
120.
140.
1 60 .

417
753
084
417
751
084
417
751
084
120
120
120
120
142
225
225
225
225
225
225
225
•-;. -•••;. rv

225
225
225
225
.... .... ,..-
Xl ĵ . *.J>

225
342
220
222
t-~, .-> .— ,

220
1 20
220
*•'. j:i j-:'

220
220
220
220
222
095
ISO
575
215
215
215
215
493
21O
248
248
248
250
250
180

40.
40.
40.
40.
40 .
4O.
40.
40.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
40.
40.
40.
40.
40..
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
4O.
40.
40 .
4O.
40.
40.
40.
40.
40.
40.
40.
4O.
4O.
40.
40.
40.
40 .
40.
40.
40.
40.
40.

08
O8
OS
08
OS
OS
OS
03
08
08
OS
O8
08
OS
08
08
08
08
08
08
08
08
08
08
08
08
OS
O8
08
08
08
OS
08
08
O8
OS
08
OS
08
08
08
OS
08
08
08
08
08
OS
oa
08
08
08
08
08
08
08

0.
O ..
0.
0.
0 .
0.
0.
0.
0.
0.
o .
o.
0.
0.
o.
o.
o ..
0.
0.
0 .
0 .
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
o.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.

00
oo
00
00
00
00
00
00
00
00
00
oo
00
oo
00
oo
oo
00
00
oo
00
oo
oo
00
oo
00
00
oo
00
00
00
oo
oo
oo
oo
oo
00
00
oo
00
oo
oo
00
00
00
00
00
oo
oo
00
oo
00
00
00
00
oo

0 .
0 .,
o.
0.
o.
o.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0 .
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
o.
o.
o.
0.
0.
0.
o.
o.
o.
0.
o.
o.
0.
0.
o.
0.
0.
o.
0.
o.
o.

01
0 i
0 !
01
01
01
01
01
01
01
01
01
01
01
01
03
01
01
01
03
01
01
01
01
01
01
01
01
01
01
01
01
0 1
0 i
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01



RE I 10-1 Run 3. RECOVERY OBSERVATION WELL P 10--3 Page

1 9 r
1 9 :
2();
2<>:
2<>;
21 :
21:
21:
22:
22:
22:
23:
23 :
Ĵ . vl> •

OO :
00 -
00:
0 3. :
01 :
0 1 r,
02 :
02:
02s
O3 :
03:
03:
04:
04 :
04:
05 :
<J5:
OS :
06s
O6:
06:
07:
O7 :
O7 :
08:
OS:
OS:
09:
10:
11:
12:
13:
14s
15:
16s
17:
18:
19:
20:
2 1 :
22:
23s

30
50
3. 0
30
SO
1O
3O
50
10
30
50
10
30
50
10
"•"<">
5O
1 0
30
5O
3. 0
30
50
3. 0
30
50
1 0
30
50
10
3U
50
3.0
3O
SO
10
30
50
10
30
5O
10
10
10
1O
10
10
10
10
10
30
10
10
10
10
1 0

ISO.
2OO.
220.,
240.
2t>O.
280.
300.
320.
34 O.
360.
380.
400.
420.
44O.
460.
430.
5OO.
520.
54 0 .
560.
58 O.
6OO.
620.
640.
660.
680.
700.
720.
74O.
760 .
780 .
800 .
820.
840.
86O.
88O.
9OO.
9 2O.
940.
960 .
98O .
1000.
1 06O .
1120.
11 SO.
124O.
1 300 .
1360.
1420.
1480.
1540.
1 600 .
1660.
1720.
17SO.
1840.

170
220
150
150
150
250
250
250
250
220
080
080
1 50
O8O
220
22O
220
220
22O
220
220
220
220
220
220
220
220
220
220
22O
'".', '"'• f"\
-L JL, '•..'

--, ••-;. f~..s:. j:. U

220
220
220
1 80
18O
ISO
180
ISO
17O
200
4OO
70O
300
3OO
4OO
300
20O
300
300
300
300
300
300
3OO

40.,
40.
4O.
40.
40.
40.
40.
40 .
40.
40.
40.
40.
40.
4O.
40.
40.
4O.
40.
4O.
4O.
40.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
40.
40.
4O.
4O.
40.
4O.
40.
40.
4O.
40.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
40.
40.
40.
4O.
4O.

OS
08
08
oa
08
08
08
O8
OB
08
08
09
09.
09
09
09
O9
09
O9
09
O9
09
09
09
09
09
O9
O9
O9
09
09
09
09
09
O9
09
09
O9
09
09
O9
09
09
10
10
09
10
10
1O
10
JO
10
10
10
10
10

0.
0.
0 .
0 ..
O.
0.
0.
O.
O.
0.
0.
-O.
— 0.
-0 .
-0.
- 0 .
-0,
--0.
-0.
-O .
-0 .
-O .
-0.
-O.
-0.
-0.
-0.
-0.
-O.
— O.
-O .
— O „
—0 .
—0 .
-O.
-0.
-0.
-O.
-0 .
-0.
-O.
~o.
-0.
~0.
-O.
-0.
-0.
-0.
-0.
-0.
-0 .
— 0.
-0.
-0.
-0.
— 0.

00
00
00
00
OO
00
OO
00
00
OO
OO
01
01
01
01
01
0 3
0 1
01
0 1
01
01
01
01
01
01
0 1
01
01
0 1
03.
01
01
01
01
01
01
0 1
01
01
01
01
01
02
02
01
02
02
02
02
02
02
02
02
02
02

0.
O,,
0.
O.
0.
0.
0.
0.
O.
O.
0.
O.
0.
0.
0.
0.
0.
O.
0.
O .,
O.
0.
0.
0.
O.
0 .
0.
O.
0.
0.
0.
0.
0.
0.
0.
O.
O.
O.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
O.
0.
O.
0.

03
01
01
0 1
03
01
01
03.
01
01
01
OO
OO
00
OO
OO
00
OO
00
00
OO
OO
00
00
OO
00
00
00
00
00
OO
00
00
OO
OO
OO
OO
OO
OO
00
00
00
OO
01
01
00
01
01
01.
01
01
01
01
01
01
01



RE I 10- 1 Run 3 RECOVERY OBSERVATION WELL - P 1C-3

oo
01
02
0 3
04
05
O6
07
OS
09
1O
1 1
12
33
14
15
16
17
IS
19
20
21
22
23
OO
Ol
02
03
04
05
06
O7
07

10
10
1 0
30
10
30
1 0
10
10
10
10
10
10
3. 0
1 0
10
1 0
10
1 0
10
1 0
1 0
3. 0
10
10
30
10
iu
1 0
1 0
1O
10
36

1900.,
i960.
20 2O.
20 BO.
2140.
220O.
2260.
232O.
2380.
244O.
2500.
256O .
262.0.
2680.
2740.
28OO.
2860.
2920.
2980.
3040.
3 1 00 .
316O.
322O.
3280.
3340.
3400 .
3460.
3520.
3580.
3640.
37OO.
3760.
3736.

300
300
300
300
300
3OO
3OO
3OO
300
300
3OO
3OO
400
4OO
400
40O
400
400
40O
2OO
200
2OO
200
200
200
200
200
2OO
3OO
3OO
3OO
3OO
600

40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
4O.
40.
4O.
40.
40 .
4O.
4O .
40.
4O.
40.
40.
4O.
40.
40.
40 .
40.
40.
4O.
40.
40.
4O.
4O.
40.

1 0
1 0
10
10
3.0
10
10
10
10
10
10
10
10
10
09
1O
10
10
10
10
10
10
10
10
10
10
10
1 0
10
10
10
10
10

--•o .,
— o.
— 0 .
-0.
-0 „
— 0.
-o.
-0.
-o .
- 0 .
-0.
-0.
--0 .
-0.
-0.
-o.
-o .
--0.
--0 .
-o.
--0 .
-o .
-0.
-0.
-0.
- o .
-0.
--0 .
-o.
-0.
-o .
-••0.
O u

02
02
02
02
02
02
02
02
02
02
02
02
02
02
01
O2
O2
02
02
02
02
O2
02
02
O2
02
02
02
O2
02
02
02
02

0 .
0.
0.
0.
0.
o.
0 .
o.
0.
o.
o.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
o.
o.
0.
o.
0.
0.
0.
0.
o.
0.
o.

01
03
0 3.
01
01
01
Ol
01
01
01
Ol
01
Oi
Ol
00
01
0 1
03.
0 1
0 1
01
01
Oi
01
Ol
Oi
01
01
01
01
Ol
01
01



RET JO- 3 Run 3 DRAWDOWN OBSERVATION WELL. j 0-4

PROJECT NAME : FRENCH LTD.
PROJECT NUMBER : 275-14
TEST NAME: REI 10-1 RUN tt 1
TEST TYPE: DRAWDOWN .
WELL NUMBER: P 10-4 INPUT 8
RADIUS; 20.053 FEET
START DATE: 15-Sep-86
START TIME: 13:00
WATER START LEVEL: 38.82 FEET

T I ME

13
13
3. 3
j. •„>
13
13
1 3
1 3
1 3
1 3
13
.1 3
1 ..!>

1 3
13
13
H "7
,1. •—''

.1. 3
1 3
13
13
1.3
13
13
13
13
1 3
13
1 3
1 "̂,1 O

1 3
13
13
13
13
13
13
13
13
1 3

OO
OO
00
00
oo
00
oo
00
oo
00
00
oo
00
oo
00
00
00
00
oo
00
0 1
01
01
02
02
02
O3
O3
03
04
04
04
05
05
05
06
06
O6
07
07

E . T' .
< M I N )

0 „
0.
0.
0.
0.
o.
0.
o.
0.
o.
0.
n.
0.

< i .
o.
0 .
o.
0 „
o „
0.
3 .
1 „
1.
2.

^
2.
3 .
/*•!
"̂

4.
4.

• 4.
cr

5.
5.
6.
6.
6.
7.
7.

OOO
0 1 7
034
O50
067
084
1 OO
1 3. 7
134
150
167
257
34 O
424
507
590
674
7 5 7
84 O
924
007
417
750
O84
417
750
O84
417
750
O84
417
750
084
417
75O
084
4 1 7
750
084
417

LEVEL

38 ,
-999.
-999.
-999 .
-999.
-999.
-999.
-999 .
-999.
-999.
-999.
38.
38,,
38.
38..
38.
38.
38 .
38.
38.
38,
38,,
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38 .
38.
38.
38.
38.

82
99
99
99
99
99
99
99

99
99
99
82
83
83
83
S3
83
83
83
83
83
83
83
83
83
83
82
83
83
83
83
82
82
82
82
82
82
82
82
82

Delta H

O .
1033.
1038.
1038.
1038.
1038.
1O38.
103S.
1 03B .
1038.
1038.

0 »
-O.
-0 .
-o.
-o.
•-0 .
—0 .
-0.
-0.
-0.
-0.
-0.
-o .
-o.
-0.
0.
-0 .
-o.
-0.
-o.
0.
o.
o.
o.
0.
0.
0.
0.
0.

oo
81
81
81
81
81
81
81
81
81
81
OO
01
0 1
0 1
Ol
Ol
0.1
01
01
03.
Ol
01
Ol
01
01
00
01
Ol
01
Oi
oo
00
oo
oo
00
00
00
00
oo



RE I 10-1 Run 1 DRAWDOWN - OBSERVATION WELL. = P 10-4 P &,-.»&

13:07
1 3 : OS
1 3 s 08
1 3 s 08
1 3 s 09
1 3 s 09
13: 09
13: 10
13: 12
13: 14
13: 16
13: IB
1 3 : 20
13:; 22
13:24
13:26
1 3 : 28
13: 30
13: 32
13:34
1 3 : 36
13:: 3 8
13:40
13s 42
13:44
13s 46
13:48
1 3 s 50
13:52
1 3 : 54
13:56
1 3 : 58
1 4 : 00
1 4 T. 02
14:O4
1 4 : 06
14:08
1 4 : 1 0
14: 12
14: 14
14: 16
14: 18
14:20
14:22
14:24
14:26
14:28
1 4 : 30
14:32
14:34
14:36
14:38
1 5 : OO
15:20
15:40
1 6 : OO

7.750
8. 084
S . 4 .1. 7
8.750
9 . 084
9.41 7
9 . 750

1 0 . 084
12. 10.1.
14.1 88
16. 139
18.237
20.233
22.233
24.233
26.233
28.233
3O. 233
32. 152
34.620
36 . 095
38.095
40. 095
42, 195
44.232
46.232
(i o '-, cr '-;,
•Ho « ĵ *_'jL

50, 122
52. 122
54. 122
56. 122
58, 122
60. 122
62. 122
64. 122
66.442
68. 122
70. 335
72. 160
74. 160
76. 167
78.230
SO . 2 1 7
82.213
04.213
86 .213
83.213
90.213
92 .213
94.213
96.213
98.238
120.220
1'40. 130
160. 130
1 80 . 370

38. S3
38.83
38 . 33
38.83
38 . 83
38. 83
38.83
38.83
38 . 83
38.83
38.82
38.82
38.32
38.83
38. 83
38.82
38.32
38.82
33.82
38.83
38.82
38. 82
38.82
38.82
38.82
38.82
38.82
38.82
38.33
38.83
38.83
38.. 83
38.32
38.82
33.82
38.82
38 . 82
38 . 82
38 . 82
38 . 82
38.82
38.82
38 . 82
38.82
38.82
38.82
33.82
38.82
38 . 8.2
38.82
38.82
~* Ci cr> •">•J-O . C-ji.

33.82
38.32
38.82
38.82

-0 .. O 1
-0. 01
-~0. 01
-0.01
— 0 . 0 1
-0 . 0 1
-0 . 0 1
-0.01
-0 . 0 1
-0.01
0 . 00
0 . 00
0 . OO
-0. 01
-0. 01
0 . 00
O . OO
0 . 00
O. 00
~0 . 0 1
0 . 00
0. OO
0 . 00
0. 00
0 . 00
O . OO
0 . 00
O . OO
-0 . 0 1
-0. 01
-0 . 0 1
-0. 01
0 . 00
0. 00
O . OO
0 . 00
0 . 00
0. OO
0 . 00
O. 00
0 . OO
o.oo
0 . 00
0 . OO
o.oo
0 . OO
0.00
0 . OO
0 . 00
0 . 00
0 . 00
0.00
0 . 00
o.oo
O . OO
0 . 00



RE I 10--1 Run i DRAWDOWN - OBSERVATION WELL = P 10-4 Pegt 3

16:20
16; 40

1 7 : 00
17:20
5.7:40
1 B s 00
18:20
18:40
1 9 : OO
19: 2O
19:40
20: 00
20 : 20
20 : 4O
2 1 : OO
2 .1. : 20
2 1 r. 40
22: 00
22s 2O
22: 40
23:OO
23:20
23 E 40
OO s OO
00: 20
OO: 4O
0 1 : OO
01 :20
01 : 40
02 : OO
02:20
02: 4O
03: OO
03:20
O3: 4O
04: OO
O4: 20
O4 : 4O
05 : OO
O5:20
O5:4O
O6:40
07:40
OS: 40
09:40
1O:40
1 1 : 40
12:40
13:40
14:40
15:40
1 6 : 30

2OO. 2OO
220,= 200
240. O30
260, 220
280. ISO
300. 150
320. 13O
340. 220
3 6O. ISO
3SO. 220
40O. 22O
420.220
440.220
460.220
4SO. 120
500. 220
52O. 320
540. 200
56 O. 100
5SO. 1OO
6OO. 150
620.. 150
64 O. 18O
66O. ISO
680 . 1 BO
700 - 1 SO
72O. 180
740. 180
760. ISO
78O. 180
BOO. ISO
820. 1 80
840.. ISO
S60. ISO
880. ISO
900. ISO
92O. 3 80
940. ISO
960. ISO
980., ISO
1OOU. 2OU
1 060 . 4OO
1 120.5OO
1180.3OO
1240. 300
1300. 200
1360.30O
1420.30O
1480.200
154O. 300
1 600. 3OO
1650., 600

38 „ 82
38.81
38., 81
38 .81
38 . 8 1
38.81
38.81
38 . 8 1
38.81
33. SI
38. SI
38.81
38. SO
38.81
38.80
38 „ SO
38.80
38.80
38. SO
33 . 80
38 . 80
38.81
38.8O
38 . SO
38. SO
3S . 80
38.80
38 . 80
38. 80
38. 80
38 . 80
33 . SO
38.80
38.80
38 . 80
38 . SO
38 .SO
38 . SO
38.80
38 . 80
38.80
38 . 80
38. 80
38 . 80
38.80
38.81
38.81
33.81
38.81
38.81
38.81
38 . 8 1

0. 00
0 . 0 1
0 . 0 i
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 02
0 . 0 1
0 . 02
O. 02
0 . 02
0. 02
O. 02
O.02
0 . 02
0 . 0 3
0 . O2
0 ., 02
0. 02
O.O2
O.O2
0. O2
0 . 02
0. 02
0. O2
0. 02
0 . 02
O. 02
0. 02
O . O2
O r 02

O. O2
O . O2
0 . 02
0 . O2
0 . 02
0.02
O . O2
0 . O2
0.01
0 . 0 1
O.O1
0 . 0 1
0 . 0 1
0 . 0 i
0 . 0 1



RET 10 1 RUT, RECOVERY - OBSERVATION WELL 10-4 Paqe 1

PROJECT NAME :
PROJECT NUMBER
TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:

: :

WATER START LEVEL:
WATER STOP LEVEL:
TOTAL PUMPING

T I ME

16s 30
16:30
1 6 s 30
1 6 : 30
1 6 : 3O
1 6 : 30
1 6 : 30
16: 30
1 6 s 30
16: 3O
16: 3O
16: 30
1 6 ; 30
16: 30
16:30
16: 3O
1 6 s 30
16: 30
1 6 : 3O
16:31
16:31
16:31
16:32
16:32
16:32
16: 33
16:33
16: 33
16:34
16:34
16:34
16:35
16:35
1 6 : 35
16:36
1 6 : 36
16:36
16:37

T I ME :

E . T .
( M 1 N )

0 . 0 1 7
O.O34
O. O50
O. 067
O.OS4
0. 100
0.11 7
0. 134
0. 150
0 .167
0 . 257
0. 340
0.424
O. 507
0.591
0.674
0 .757
0. 840
0 .924
1 . O07
1.417
1.751
2 . 084
2.417
2.751
3.O84
3.417
3.751
4.084
4.417
4.751
5.084
5.417
5.751
6.0S4
6.417
6.751
7 . 084

FRENCH LT
275-14
RE I 1 0- 1
RECOVERY

P 1O--4
20.053

15-Sep-86
16:30
33.82
38 . 8 1

1 650 . 6

LEVEL

.-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999-99
38.81
33 . 8 1
38.81
38.81
38.81
38 „ 8 1
38.81
38.81
38.81
38.81
38.81
38 . 8 1
38.81
38.81
38.81
38.81
38.81
38.81
38.81
38.81
38.83
38.81
38 . 8 1
33.81
38.81
38.81
38 . 8 1
38.81

D.

RUN # 1

INPUT 8
FEET

FEET
FEET
MIN

Delta H
(REC)

1O38.80
1038.80
1O38.8O
1038.80
1038. 80
1038.80
1038.80
1038. 80
1038.80
1038. 80

0 . 00
0 „ OO
0. 00
0 . OO
<:> . oo
0. 00
O. OO
0 . 00
O . OO
O. OO
0 . 00
O . OO
0 . OO
0. OO
O. OO
0.00
O . OO
0 . 00
0 . OO
0.00

' 0. OO
0 . 00
0 . OO
0.00
0 . 00
0. 00
o.oo
0 . 00

Delta H
(RES)

1038. 83
1038.81
1O38.81
1 038 . 8 1
1038.81
1 038 . 8 1
1O38.81
1 038 . 8 1
1038.81
1038.81

0 . 0 1
0.01
0 . 0 1
O.01
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
O.O1
O.01
0 . 0 1
O.O1
0.01
0 . 0 1
0.01
0.01
0 . 0 1
O.Oi
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
O.OI
0 . 0 1



RE1 1C 1 Run 3 RECOVERY - OBSERVATION WEL.L = P 10-4 . F-aqe

J. o

16
16
16
16
16
16
16
16
16
16
16
1.6
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
IS
18
18
19

:
;
:
:
:
B

•

:
a

:
2

:
:
•

m
•

:
i
a

s
2

£

V

*

£

:
£

2
a

:
n
i
:
J

J

5

5J

2
•

:
•

•

•*

•

:
•

•

:
J

:
:
m

•
m

•

n

;

2

'."'•, 7

37
38
•-"« O

38
39
39
39
40
42
44
46
48
50
52
54
C;- j

58
00
02
04
O6
OS
10
12
14
16
18
20
22
24
26
'V-* \~\

3O
32
34
36
38
40
42
44
46
48
50
52
54
56
58
00
02
04
06
08
3O
50
10

7.
7.
8..
8.
8.
9.
9.
9.
10.
12.
14.
16.
18.
2O.
22.
24.
26.
28.
30.
3 •"?

34.
36 .
38.
40.
42.
44.
46.
48.
50.
52.
54.
56 .
58.
6O .
62.
64 ..
66.
68.
70.
72.
74.
76.
78.
8O.
32.
84.
86.
88.
90.
92.
94.
96 .
98..
12O.
140.
160.

45.7
751
O84
417
751
084
417
751
084
12O
120
3 2O
120
142
225
225
225
225
'—, r™, cr

225 •
225
225
225
225
'-. ''". CT
.il .•:.. -._'

225
225
225
342
220
222
jr. j.-:! .£.

220
320
2 2O
222
220
220
220
22O
222
095
180
575
215
215
215
215
493
2 1 0
243
24E*
248
250
250
180

38.
38,
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
33.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
36.
38,
38.
38.
38.
38.
38,
38.
38.
38.
38.
38.
38,
38.
38'.
38.
38.
38.
38.
38.
38.
38.
38.
38,
38.

81
81
81
81
81
81
81
81
81
81
80
80
31
81
81
81
81
81
81
81
81
81
81
81
81
81
81
83.
81
81
81
81
81 •
81
81
81
81
81
81
81
81
81
81
81
31
81
81
81
81
81
81
81
81
81
81.
81

0 .
0.
0..
0.
o.
0.
0.
o.
o.
o.
0.
o.
o.
o.
o.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
o.
0.
o.
o.
o.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

00
oo
oo
00
00
00
00
00
oo
oo
01
01
oo
00
oo
00
oo
00
oo
00
00
oo
00
oo
00
00
00
00
00
oo
oo
oo
oo
oo
00
oo
00
oo
00
oo
00
00
00
oo
00
00
oo
00
00
00
oo
00
oo
oo
oo
oo

o
0
o
o
0
0
o
o
0
0
o
o
0
0
0
0
o
('.)
0
o
0
o
o
0
o
o
0
0
o
o
o
0
o
0
0
0
o
0
0
0
o
0
o
o
0
0
0
0
0
0
o
o
0
o
0
0

,01
. 0 1
. 0 J.
,. O 3
. 0 1
.01
.01
.03
.01
.01
..02
. 02
.01
.01
.01
.01
. 0 1
.01
. 0 1
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
„ 01
.01
.01
.01
.01
. oi
.01
. 0 1
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
. 0 1
.01
.01
.01



RE I 10-1 Run i RECOVERY -• OBSERVATION WELL = P 1O--4 Page 3

1 9 : 30
1 9 : 5O
20: 1O
20 : 3O
2O55O
21:10
2 1 : 30
2 1 : 50
22: 10
22:30
22:50
23: 1O
23:30
23:50
OO: 10
OO: 3O
OO : SO
0 1 : 1 0
01:30
0 1 : 5O
02 : 1 0
02:30
02:5O
03: 1O
03: 3O
03: 50
04 : :i. 0
O4:3O
OAiSO
05s 10
O5: 3O
05: 50
06s 10
06 s 30
O6:5O
07: 10
07:30
07:50
08: 10
O8:3O
08 : 5O
09 : 1 0
10:1 0
11: 10
12:10
1 3 : 1 0
14:10
15: 10
16:10
17:10
18: 10
19:1 0
20: 10
21: 10
22: 10
23 : 1 0

ISO. 170
2 <">O . 2'?O
220. 150
24 O. 150
2oO. ISO
280. 250
3OO. 25 O
320.250
34O.25O
36O.220
380. O80
400.OSO
42O. 15O
440.08O
46O. 220
480. 22O
5OO. 22O
520. 220
540. 22O
560.220
580.220
600. 220
620.220
640. 220
660. 22O
680. 220
7OO. 22O
720.220
74O. 22O
760. 22O
780.220
800. 22O
820. 22O
840.220
86O. 220
880. 180
900. 180
920. ISO
940. 180
960. ISO
980. 170

1 000 . 200
1060. 400
1120.700
1 1 80 . 30O
1240. 300
1300. 400
1 360 . 30O
1420. 2OO
1480.300
1540. 300
1600. 300
1660. 300
1720. 300
178O.30O
1840. 300

38.81
38 . 8 1
38 . 8 J
33.81
38. 81
38.81
38.81
38.81
38 . 8 1
38.81
38.81
38 . 8 1
38.81
38.81
38.81
38 . 8 1
38.81
33 . 3 1
38.81
38.81
38. 82
33-81
38.81
3S.82
38.82
38.82
38.82
38.82
38 . 82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38. 82
38.82
38.82
38.82
38.82
38.82
38 . 82
38.82
38 . 32
38.82
38 . 82
38.82
38.83
38.82
38.83
3B . 82
38.83
38 . 83
38., 83

O. OO
0. 00
0 . 00
O. OO
O . OO
0 . 00
0 . 00
0.00
O . OO
0 . OO
0 . 00
0 . 00
O. OO
o.oo
0 . OO
O. OO
O . OO
O. 00
O. OO
0 . 00

-0. 01
O . OO
0. 00
-0 . 0 1
-o.oi
-O „ 0 1
-•0 . 0 1
-0 ., 0 1
-O.OI
-0 . 0 1
--O.01
-0 . 0 1
-O.OI
-0.01
-0.01
-0 . 0 .1
-0 . 0 1
-0 . 0 1
-0.01
-O.OI
-O.OI
-0.01
-0. Ol
-0 . 0 1
-0 . 0 1
-0.01
-0.01
-0 . 0 1
-0 . 0 1
-O. 02
-0 . 0 1
-0 . 02
-O.OI
-0.02
-O.02
-0 . 02

0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0.01
0 . 0 1
0.01
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . OO
0 . 0 1
(D . 0 1
O . OO
0 . 00
0 . OO
0. OO
0 . OO
O . OO
0.00
0 . OO
0 . OO
0 . 00
0 . OO
0 . 00
0 . 00
O. 00
0. 00
0 . 00
0 . OO
O . OO
0.00
0 . OO
0 . OO
O. 00
O . OO
O . OO
0 . 00
0 . 00
0 . 0 1
0. 00
0.01
0.00
0 . 0 1
0 . 0 1
0 . 0 1
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00
01
02
03
04
05
O6
07
O8
09
10
1 1
12
1 3
14
15
1 6
17
IS
19
20
21
22
r-. •••*•
J- •_>

00
01
02
03
04
05
06
07
07

1 0
1 0
10
1 0
1 0
10
10
10
10
1C
10
1 0
10
1 O
10
}. O
1 0
10
10
1 0
10
JO
10
1 0
10
10
10
.1. 0
10
10
1 0
10
..':• 6

1
3

!/:!

2
.*•-
.....
*l

'">

'".-'

^
.ill!

900.
vAO.,
O2 0.
OSO.,
140.
2OO .
260.
3 2O..
380 .
440.
5OO .
2560.,
2
• '.'•

620.
68O.
2740.
/•-,
j!..

.---,
j'.

"'.'

V

.̂1

.\

"!,

•'.T

_.,.

.jl

.̂'l

....

SOU.
860.
920.
980 .
04O.
1 OO ..
1 6O ,.
220.
280.
340.
40O.
460.
52O.
3580.
. '-,

"?:t

•J>
.̂ i

640.
700.
760.
786,

300
"•'•1O( i
30' >
30 f )
300
300
3OO
3OO
300
30O
3OO
3OO
400
4OO
4OO
4OO
400
4OO
400
2OO
200
200
200
200
200
200
200
20O
300
300
3OO
300
600

/>
.....

3
_,.

•!'•

-„•

.3

.̂•i

3
.̂t
3
3
7;;
i;

3

3

Q.
B.
O

8.
8.
B.
8.
8.
B.
8.
8.
8.
8.
8_

8.
8.,
38 .
-?•

3
3
•I"1

•-»

3
,\

8.,
8.
8 ..
8.
8.
8.
8.
38.
.J>8.
38.
~r8.
38.
„,.

-;r
,Ji

.̂ i

_'\

8.
8.
8.
8.

83
83
83
83
83
83
83
83
S3
84
84
84
84
84
85
84
84
84
84
64
84
84
84
85
85
85
85
85
85
85
85
B5
85

--0.
-0.
-0,,
-0.
-0.
—0.
--0.
— O.
-0.
-O.
-0 .
--O.

f'\

u .
-0 .
-0.
-0.
-0 .
-0,,
-0.
— 0.
-O .
•-0 .
-0.
-— (~1

-0.
-0,,
— 0.
-0.
-0 .
-0.
— 0.
--0.

02
02
02
02
O2
02
02
O2
02
O3
03
03
03
03
04
O3
O3
03
03
03
03
03
03
04
04
O4
04
O4
04
04
O4
04
04

O .
0 .
0.
0.
O.
0.
O.
O.
0.
0.
0.
0.
0.
0.
O.
0.
0.,
O „
0.
O.
O.
0.
0.
0.
0.
O.
0.
0..
0.
0.
0.
0.
0.

0 1
0 1
0 1
01
01
01
01
01
0 1
02
02
02
02
02
03
02
02
O2
02
02
02
02
O2
03
03
03
03
03
03
03
O3
O3
03



RET 10-:i Run 1 DRAWDOWN OBSERVATION WELL RE I

PROJECT NAME : FRENCH LTD.
PROJECT" NUMBER s 275-14
TEST NAME; RE1 10-1 RUN tt 1
TEST TYPE: DRAWDOWN
WELL NUMBER: RE I 10-2 INPUT 9
RADIUS: 25.391 FEET
START DATE: 15-Sep-86
START TIME: 13:00
WATER START LEVEL: 5.66 FEET

T I ME

1 3 : OO
1 3
1 3
13
13
13
1 3
13
1 3
13
13
1 3
13
13
1 3
< ••?;

13
1 3
1 3
13
13
13
J. I-."1

13
13
13
13
13
1 T
.1 •_<

13
13
13
13
13
13
13
13
13
13
13

00
OO
oo
00
00
00
00
oo
00
00
oo
oo
00
oo
oo
00
00
oo
00
01
01
01
02
02
02
O3
03
O3
04
04
O4
05
05
05
06
06
06
07
07

E.T.
( M I M )

0.
0 „
0.
O
0.
O.
0.
0.
o ,
0 .
0.
o ,.
0 „
0,,
0.
0 .
0.
0 .
o.
0.
1 „
1,,
1 .
2.
*:',. •

2.
"*•

•1'* •
•7;

4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.

ooo
O i. 7
034
o;=;o
067
084
1 OO
117
134
ISO
1 67
257
34 O
424
507
590
674
757
84 O
924
007
4 :l. 7
750
O84
417
750
OB4
417
750
O84
417
750
084
417
750
084
417
750
O84
417

LEVEL

n."

-999
-999
...999

-999
-999
-999
-999
-999
-999
-999

KIT

5
cr

5
V..*

5
5
î
5
5
5
5
5
5
er(

5
5
5
5
5
5
5
5
5
5
5
5
5
tr
w>

.
«

„

B

,

„

„

„

.

„

„

„

u

„

n

,

m

.

„

„

.

.

.

B

.

.

•

»

.

.

„

„

a

.

B

m

„

•

66
99
99
99
99
99
99
99

99
99
99
67
67
67
67
67
67
67
67
68
6 Si
69
70
71
71
72
71
7O
70
70
69
69
68
67
67
66
66
65
65
65

Delta H

0.
1005.
1O05.
1005.
1 005 .
1005.
3 005 .
1005.
1 O05 .
1005,,
1 005 .
—0 .
- O .
-0 .
-"• f")

o .
— o „
-o .
— 0 „
-0 .
-0.
-o .
-0.
-o.
-0.
-0 .
—0.
-0 .
-0.
-o.
-o.
-o.
-o .
— o.
-0.
0.
0.
0.
0.
0.

0 0
65
65
65
65
65
65
65
65
65
65
0 .1.
O3
0 1
01
0 .1.
0 3.
0 1
Ol
02.
02
03
04
O5
05
06
05
O4
04
04
O3
O3
02
Ol
0 1
00
00
01
01
01



RE1 10 1 Finn .1 DRAWDOWN - OBSERVATION WELL = RE I 1 O--:

13s 07
1 3 : OS
1 3 : 08
1 3s OE<
1.3:09
13:09
1 3 : O9
13: 10
13: 12
13:14
1 3 : 1. 6
13: IS
13: 20
13: 22
13:24
1 3:26
13:28
13:30
13:32
1 3 : 34
1 3 : 36
13: 38
13:40
13s 42
13:44
13:46
13:48
1 3 s 5O
13:52
13:54
13:56
13:58
1 4 : 00
14:02
1 4 : 04
1 4 : 06
1 4 : OS
14:1 0
14:1 2
14: 14
14: 16
14: 18
1 4 : 20
1 4 : 22
14:24
1 4 : 26
14:28
1 4 : 30
14: 32
14:34
1 4 : 36
1 4 : 38
15: 00
15:20
15:40
1 6 : 00

7 „ 750
B.O84
8.417
S. 75O
9.O84
9.417
9,750

1 0 . 084
12. 101
1 4 . 1 88
16.1 39
1 8 . 237
20. 233
22.233
24 „ 233
'•• / •—, -f -?•
j. . C.> « j:- •_'" •_.'

!̂ci . 23-.;-

30. 233
32. 152
34., 620
36 „ OVb
38.095
40.095
42. 195
44.232
46.232
48,252
50. 122
52. 122
54. 122
56, 122
58. 122
60. 122
62. 122
64. 122
66.442
68. 122
7O.335
72. 16O
74. 16O
76. 167
78.230
80.217
82.213
84.213
86.213
88.213
90.213
92.213
94.213
96.213
98.238
120. 220
140. 1.30
160. 13O
180.370

5.65
5.65
5.65
5.66
5 . 6t>
5.66
5 . 66
5.66
5.66
5.67
5.67
5.65
5.64
5.64
5.64
5.65
5.64
5.64
5.64
5 . 64
5.64
5.64
5.64
5.63
5.62
5.61
5.63
5.63
5.64
5.64
5. 63
5.65
5.64
5.62
5.63
5.63
5 . 64
5 . 64
5.65
5.64
5.63
5.63
5.63
5.63
5.62
5.62
5.62
5.62
5.62
5.61
5.61
5.61
5.61
5.59
er cr oO . ..JO

5.58

0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 0
o. oo
o . oo
0 . 00
o.oo
o.oo
-0 . 0 1
-O.01
0 . 0 1
0.02
0.02
0 . O2
0 . 0 1
O. 02
0.02
0.02
0 . O2
0 . 02
0 . 02
0 . O2
O. 03
0.04
0 . 05
0 . 03
0 . O3
0 . 02
O.02
0 „ 03
0 . 0 1
0 . 02
0 . 04
0 . 03
0. O3
O. 02
0 . 02
0.01

. 0.02
O . O3
0 . O3
0. 03
0. 03
O . O4
0.04
0.04
0 . 04
O.04
0 . 05
O . O5
O. 05
0 . 05
0.07
0 . 08
0 . 08
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1 6 : 20
16:4O
1 7 : OO
1 7 5 20
17:40
1 8 : OO
1 8 : 20
18:40
1 9 : OO
1 9 : 20
1 9 : 40
2O : OO
20 : 20
20: 40
2 1 : OO
2 1 : 20
21:40
22 : OO
22: 2O
22 : 40
23:OO
23: 20
23:40
OO: 00
00: 20
00: 40
01 : OO
0 1 : 2O
01 ". 40
02: 00
02. 2O
02 : 40
03:OO
03:20
O3:40
04: OO
04s 20
04: 40
O5: 00
O5:20
05:40
06 : 40
07:4O
OS: 40
09: 40
1O:40
1 1 : 40
12:40
13:40
14:40
15:4O
16:30

200.
220.
240.
260.
2SO .
3OO.
320 .
340.,
360 .
380 .
400.
420.
440.
460.
480.
500.
520.
540.
56O.
580.
600.
620.,
640.
660 .
680.
700.
720 .
740.
760.
780.
800.
820.
840.
860.
880 .
900 .
920.
940.
960.
980.
1000.
1 060 .
1 1 20 .
1 1 SO .
1240.
1300.
1 360 .
1 420 .
1480.
1540.
16OO.
1 650 .

200
200
O80
220
ISO
150
130
220
1 80
220
220
2 2O
220
220
1 2O
220
3 2O
200
1 OO
1 00
150
1 50
180
1 SO
180
1 SO
1 SO
ISO
ISO
ISO
180
180
ISO
ISO
1 80
180
ISO
180
180
180
20O
40O
500
300
300
20O
3OO
3OO
20O
300
300
600

5 n

C.'."
vj .

V."1 .

5 .
5.
cr-

er

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
er

5.
5.
5.
crj

5 .,

5.
5.
er

5.
5.
5.
5.
5.
tl-

5.
5.
5.
5.
cr

5.
5.
5 .
5.
5.
5.
5.
5.
cr

58
57
56
56
56
55
55
55
55
54
55
54
54
54
54
54
54
55
54
54
54
53
53
53
53
53
53
53
cr ~.'f

cr ~.\

*-'•', '."'

5 2
52
51
5O
50
5O
50
49
49
49
49
49
5O
49
50
51
49
48
44
42
41

O.
0.
On

O.,

O.
o.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0 .
0.
o.
0.
c>.
0.
0.
0 ..
o.
0.
0.
0.
0 .
0.
o.
o.
0.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
o.
o.
0.
0.
o.
0.

08
09
10
1 0
10
11
1 1
11
11
12
11
12
12
12
12
12
12
1 1
12
12
12
13
13
13
13
13
13
1 3
13
1 3
14
14
14
15
16
.1.6
16
16
17
17
17
17
17
16
17
16
15
17
IB
22
24
25



RE I .1 Run RECOvEF;;Y OBSERVATION WELL == REI 10--:

PROJECT NAME
PROJECT IMIJMB
TEST NAME:
TEST TYRE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME?
WATER START-
WATER STOP L
TOTAL PUMP IN

T 1 ME

16:30
1 6 : 3O
16s3O
1 o E 30

16; 30
16:30
1 6 s 30
16: 30
1 6 s 30
16:30
16:30
16:30
16s 30
16; 30
1 6 : 3O
16: 30
1 6 : 3O
16:30
1 6 : 3O
16:3 1
16:31
16:31
16:32
16:32
1 6 : 32
16:33
16:33
16: 33
16:34
16:34
1 6 : 34
16:315
16:35
16:35
1 6 : 36
16:36
16:36
16:37

•

ER :

LEVEL:
EVELs
G TIME:

E. T.
( M J N )

0 . 0 1 7
0. 034
0 - 050
0.. O67
0 . 084
o. .too
0.11 7
0. 134
0. 150
0. 1.67
0.257
0.340
0. 424
0 . 507
0.591
O.674
O. 757
0. 840
O. 924
1 . OO7
1.417
1.751
2 . OS4
2.417
2.751
3 . OS4
3.417
3.751
4 . 084
4.417
4.751
5.O84
5 . 4 1 7
5.751
6.0S4
6 . 4 .1. 7
6.751
7.084

FRENCH LTD
275-14
REI 10-1 R
RECOVERY
REI 10-2
25.391

15-Sep-86
1 6 : 30
5.66
5.41

1 650 . 6

LEVEL

-999.99
-999, ,99
-999.99
-999 . 99
-999.99
-999.99
-999, 99
-999.99
-999.99
-999.99

5.41
5.41
5.41
5.41
5.41
5.41
5.41
5.41
5.41
5. 40
5.40
5.40
5.40
5.40
5.40
5. 4O
5.40
5.40
5.41
5.41
5.41
5.41
5.41
5.41
5.41
5.41
5.42
5.42

„

UN tt 1

INPUT 9
FEET

FEET
FEET
MIN

Delta H
(REC)

3 O05. 40
1005.: 4O
1005. 40
1005,, 40
1005. 40
1OO5.40
10 05. 40
1005. 40
10O5.40
1005. 40

0 . OO
O. 00
0 . OO
0 . OO
0 . OO
0 . 00
0 . OO
0 . OO
0. OO
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
O.01
0.01
0 . OO
0 . 00
0 . OO
O . OO
0 . 00
0 . 00
0 . 00
0 . 00

-O. Oi
-0 . 0 1

Delta H
(RES)

1005. 65
1 OO5 „ 65
3005.65
1 005 . 65
1 O05 . 65
1005. 65
1005.65
1005. 65
3.005. 65
1 O05 . 65

O.25
0 . 25
0. 25
O.25
0 . 25
0 . 25
0. 25
O. 25
0.25
0 . 26
0. 26
0.26
0.26
O.26
0.26
0.26
0.26
0.26
0.25
0.25
O r-\c-
. ,̂ <-J

0 . 25
0.25
0.25
O.25
0. 25
0.24
0.24



RE I 30 :t Run 3 RECOVEIRY OBSERVATION WELL = RE1 3O-

16:
16:
1 6 :
16r:
.1. 6 :
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
1 6 r
1 6 s
1 7 :
17:
17:
17s
17s
17s
17:
17:
17:
1 7 ;.
1 7 :
3.7:
17s
17:
17:
17:
3. 7 :
17s
17:
1 7 :
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
18:
18:
18s
18:
18:
18:
18:
19:

.... ......

37
38
"=! O
-_.' L..'

38
39
39
39
4O
42
44
46
48
50
52
54
C-' ,'__

58
00
02
04
O6
08
1 0
12
14
16
IS
20
/•-, i—,

24
26
28
30
-̂  .--,

34
36
38
40
42
44
46
48
50
52
54
56
58
OO
O2
04
06
08
30
50
10

7.
"7

8.
8,,
8.
9.
9.
9.
10.
12.
14.
16.
18.
2O.
22.
24.
''••' A

28.
30,,
3 2 .
34.
36.
38.
40.
42 .
44.
46.
48,
SO .
52.
54.
56.
58.,
6O.
62.
64.
66.
68.
70.
72.
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.

1 20 .
140.
160.

417
753
084
437
75 i
O84
4 1 7
753.
OS4
120
3.20
120
120
142
225
J:l" .»:;' v.7.1
•-•i "i t:r

225
*:'' .r~ vZ'

225
-~. '•-. ti-

22̂
•'— i •". C~

'••;. '".i:-1

225
225
225
225
342
220
222
ĵ.' jt:! .1:-

220
120
220
222
220
22O
220
220
222
O95
180
575
215
215
215
215
493
2 1 0
248
248
248
250
250
1 SO

cr

5.
5.
5,.
5.
5.
5.
cr

5.
5.
5.
5.
5.
5.
cr

5.
r.j

5.

c:r

5,,
5.
5.
5.
5.
ET

5.
C,"

5.
5.,
5.
er
vJ -

5.
5.
5.
5.
5.
cr

5.
5.
5.
5.
5.
5.
5 .
5.
5.
5.
5.
5.
cr

5.
5.
cr

5.
5.
5.

42
42
42
42
42
42
42
42
42
41
4O
39
39
3S'
4O
40
4O
40
4O
40
40
40
40
4O
40
40
40
39
40
40
39
39
39
39
39
39
39
4O
39
40
40
40
40
40
39
39
39
39
39
39
39
39
39
39
39
38

— O ,
-0.
-0 ..
-• o .
-o .
-o.
-0.
-o.
-0.
o.
o.
0.
o.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
0.
o.
o.
0.
0.
o.
o.
o.
0.
o.
0.
0.
0.
o.
0.
0.
o.
0.
o.
0.
0.
0.
0.
0.

01
01
01
01
01
01
01
03
01
00
01
02
02
02
01
01
01
01
0 1
01
01
01
01
0 3.
01
03.
01
02
01
01
02
02
02
02
02
02
O2
Ol
02
01
01
01
01
01
02
02
02
02
02
02
02
02
02
02
02
03

0.
0.
0.
0 .
0.
0.
0.
0.
0.
o.
0.
o.
o.
o.
o.
o.
0.
0.
o.
o.
0.
o.
0.
o.
o.
0.
0.
0.
0.
0,.
o.
0.
0.
o.
0.
0.
o.
o.
0.
o.
o.
0.
0.
0.
0.
0.
o.
0.
o.
0.
o.
0.
0.
0.
o.
0.

24
24
24
24
24
24
24
24
24
25
26
27
27
27
26
26
26
26
26
26
26
26
26
26
26
26
26
27
26
26
27
27
27
27
27
27
27
216
27
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
28
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19
19
20
20
20
21
21
21
22
22
22
23
23
2' 3
bo
oo
00
01
01
01
02
02
02
03
03
03
04
04
04
05
05
05
06
06
06
O7
07
O7
08
08
OS
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

1-:
:
u
5

s
S

U
*

:
£

;

2
:
:
;
D

;
n

:
•
a

m

5

«

;

J|

•
B

;
*

:
u

:
:
:
°

•
5

:
•
•

m

2

:
:
2

:
:
;
m

:
2

u
:
•
j

3 o
so
10
3O
5Cs
1O
30
50
10
3O
5O
10
30
5O
1O
30
50
J. 0
30
50
10
30
50
10
3O
50
10
3O
50
1O
30
5O
1 0
3O
5O
1 0
30
5O
10
30
50
10
10
10
10
10
10
10
1O
10
10
10
10
10
10
10

1 80 ,
200 .
22O,,
240.
260.
280.
3OO.
32O .
340.
360 .
380.
4OO .
420.
440.
46O.
480.
5OO.,
520.
54O.
56O.
580 .
600.
620.
640.
660.
680.
7OO.
720.
740.
760.
780.
80O.
820.
84O.
860.
880 .
900.
920.
94 O.
960.
98O .

1 OOO .
106O.
1120.
1180.
1240.
1 3OO .
1 360 .
1420.
1 480 .
1540.
1 60O .
1660.
1720.
1780.
1840.

170
220
150
150
j 5O
250
25O
250
250
220
O80
O80
ISO
oao
220
220
220
220
220
220
220
220
220
220
220
22O
22O
220
22O
220
2 2O
220
220
220
22O
180
180
ISO
1 80
180
170
200
400
700
30O
300
4OO
300
200
300
300
300
300
300
300
300

5 .
tr

5.
5.
5.
5.
cr

5,,
5.
5.
5.
5.
5.
5.
5.
5.
5.
5 .
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
cr

5.
5.
5.
cr

5.
5.
5.
cr
i..' .

5.
5.
cr

5.
5.
5.
5.
cr
\.f m

5.
5.
5.
ET
wS •

5.
5.
5.
5.

39

39
39
40
41
42
42
42
42
43
43
42
42
42
41
41
41
41
40
4O
40
40
39
39
39
38
38
38
37
37
37
37
37
37
37
37
37
38
38
39
39
39
39
40
39
34
36
32
31
29
29
29
30
31
32
33

0
O
0
O
O
—0
-0
-O
-0
-0
-o
-o
—0
-o
o
0
0
o
o
o
o
o
0
o
0
0
0
0
o
o
0
o
0
o
0
o
0
o
o
o
0
0
0
o
0
o
0
0
o
0
o
o
0
0
o
0

„

„

B

.

„

»

„

.

.

„

,

.

„

.

>

.

.

„

B

.

•

.

k

*
.

•

„
.

.

„

„

u

B

.

„

.

„

.

„

„

.

.

.

.

.

.

.

.

.

.

„

„

•

.

.

a

02
02
02
0 1
00
01
01
01
01
02
02
01
01
01
oo
oo
oo
00
01
01
01
01
02
02
02
O3
03
03
04
04
04
04
04
04
04
04
04
O3
O3
02
02
02
02
01
02
07
05
09
10
12
12
12
11
10
09
08

0 u
0.
0 .
o .
o.
0.
0.
0.
0.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
o.
0.
0.
0.
0.
0.
0.
o.
0.
o.
o.
o.
o.
o.
o.
0.
0.
o.-
o.

27
27
27
26
25
24
24
24
24
23
23
24
24
24
25
25
>.i'5
25
26
26
26
26
27
27
27
28
28
28
29
29
29
29
29
29
29
29
29
28
28
27
27
27
27
26
27
32
30
34
35
37
37
37
36
35
34
"•\~1
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OO 5

03.;
02s
03:
04 :
05 :
06 s
07:
OS :
09:
10:
11:
12:
13:
14:
15:
16:
1 7 :
18:
19:
2O :
r> i oi.. i ft

22:
-c o- T,
C>C> s
01:
02:
03:
04 s
05 :
06:
07:
07:

10
10
10
1 0
1 0
1 0
10
10
10
1 0
10
10
10
10
10
10
10
10
10
1 0
1 0
10
10
1C)
10
10
1C)
10
.1. 0
10
1 0
1C)
36

1 900
I960,,
2020.
2080.
2140.
2200.
2260.
232O.
O TD i-">2 •-••(3 \.i .

2440.
2500 .
2560.
2620.
2680.
2740.
2800.
2860.
292O.
2980.
304 O.
3 1 OO .
3 1 60 .
3220.
3280.
3340.
3400.
3460.
3520.
3580.
364O.
3700.
3760.
3786.

3 OO

3OO
300
300
300
300
300
3OO
300
300
300
300
400
400
400
40O
4 OCs
40O
4OO
20O
2OO
2OO
200
200
200
200
200
200
300
300
300
3OO
600

I'.T

5."
5.
rr

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
cr

5.
5.
5.
5.
5.
cr

LT'

5.
5.
5.
tr

cr
i.J *

5.
5.
cr

34
34
34
...,. ..;,.

3 ..j»

32!
32
~r, 'p

"̂ "̂
7; 3

34
33
.-r-r

31
Ox".

27
25
26
25
25
26
27
27
29
31
3̂ :
32
31
30
29
29
28
28

O .

0.
c>.
o.
o.
o.
0.
0.
C).
0.
o.
o.
o.
o.
o.
c>.
C).
0.
0.
o.
0.
0.
C).
0 .
o.
0 .,
0.
0.
c>.
0.
C).
0.

07
07
07
08
OS
09
O9
09
OS
08
07
08
08
10
O9
14
16
15
16
16
15
14
14
1 2
10
09
09
1C)
11
12
12
13
13

0.
0.
0.
0.
0.,
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
O.
0.
o ..
o.
0.
0 .
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
C).
o.

32
...,. ,,..,

..,,. ..,..,

_.,.._,

-,. .....

34
34
34
~?t~'t
7:,~*.

32
33
"̂ ~!|

35
34
39
41
4O
41
43
40
39
39
37
35
34
34
35
36
37
37
38
38
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PROJECT NAME .1
PROJECT NUMBER
TEST NAME:
TEST TYPE:
WELL NUMBER:
RADIUS:
START DATE:
START TIME:
WATER START L.E

T I ME

1 3 .•: 00
]. 3 : 00
13: 00
.1. 3 : 00
1 3 s OO
13: 00
1 3 : OO
1 3 : OO
1 3 : OO
1 3 : OO
1 3 : OO
1 3 s OO
1 3 £ OO
13; 00
1 3 : OO
13: 00
1 3 : OO
13: OO
13: 00
1 3 : OO
1 3 : 0 1
1 3 : 0 1
13:01
13: O2
1 3 : O2
13:02
1 3 : O3
1 3 : 03
13: 03

. 13:04
1 3 : 04
13: O4
1 3 : O5
13: 05
1 3 : 05
1 3 : 06
1 3 : Oh
1 3 : 06
1 3 : O7
1 3 : 07

FRENCH LTD
: 275-14

RE I 10-1 R
DRAWDOWN
RE1 10-3
63.843

15-Sep-86
13:00

VEL: 7.03

E.T. LEVEL
( M 1 N )

O.OOO 7,03
O.017 -.999.99
0.034 -999.99
0.050 -999.99
0.067 -999.99
O.OS4 -999.99
O, 1OO -999. 99
0. 117 -999.99
0.134 -999.99
0 . 1 50 -999 . 99
0. 167 -999.99
O.257 7.06
O.340 7.06
0., 424 7.07
O.507 7.07
0.590 7.08
0.674 7.09
0.757 7.09
O.S4O 7.30
0.924 7.11
i ,.007 7.11
1.41 7 7 . .1. 3
1.750 7.14
2 . O84 7.15
2.417 7.15
2.750 7.15
3.OB4 7.12
3.417 7.10
3.750 7.11
4 . O84 7.11
4.417 7.09
4 . 750 7 . 07
5.084 7.06
5.417 7 . 05
5.750 7.04
6.084 7.04
6.417 7.04
6.750 7.04
7 . 084 7 . 04
7.417 7 . 04

,

UN tt 1

INPUT 10
FEET

FEET

Delta H

0. 00
1007.02
1 007 . 02
1007. 02
1007. 02
1007.02
10O7.02
1007. O2
1007.02
1007. 02
1007. 02
-0. 03
— 0. 03
-0. 04
-0. 04
-O . O5
-0. 06
-0 . 06
-0 . O7
-O. 08
-0. 08
-O. 1O
-0. 11
-O. 12
-0. 12
-0. 12
-0 . 09
-0.07
-O.OB
-0 . 08
-0 . 06
-0 . 04
-0.03
-O.O2
-0 . 0 1
-0 . 0 1
-0. 01
-0 . 0 1
-0.01
-0 . 0 1
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PROJECT NAME :
PROJECT NUMBER :
TEST NAME:
TEST TYPE:
WELL NUMBERS
RAD I US :
START DATE:
START TIME:
WATER START

TIME

1 3 1 OO
3.3
1 ••!:•

13
1 T-L ••.'

1
.~y
•._»

1 3

1 3
13
13
13
13
13
:l. 3
1 3
13
1 3
13
13
1 3
13
13
13
13
13
13
13
13
13
13
13
13
13
3 •'•'
1 •-!'

i -.f

•-»

A •—'

1 3
13
1 "'̂

00
OO
00
00
00
OO
OO
OO
00
00
00
OO
00
OO
00
OO
00
OO
00
O3.
01
0 3.
02
02
02
O3
03
03
04
O4
04
05
05
05
06
06
06
O7
07

FRENCH LTD.
275-3.4
RE I 10-1 RUN tt 1
DRAWDOWN
RE I 10-3 INPUT 10
63.843 FEET

LEVEL :

E . T .
( M I N )

0.
0.
0,
0.
0.
0.
o ,.
0.
0.
0.
o.
0 .,
0.
0 ..
o.
0.
0.
0.
0.
0.
1.
1.
1.
2.
2.
jj u
T;

^
;̂
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.

ooo
0 1 7
034
050
067
084
1 OO
3. 1 7
134
1 50
167
257
34O
424
507
590
674
757
840
924
OO7
417
750
OS4
417
750
084
4 1 7
750
OS 4
417
750
084
417
750
084
417
750
084
417

L5-Bep-36
13
7
:
•
00
03

LEVEL

7
-999
-999
-999
-999
-.999
....999

-999
-999
-999
..,.999

T

7
7
7
7
7
-7

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
•7

.
B

„

„

„

„

.

,„

„

„

u

„

„

•_

*

m

n

„

„

„

„

•

•

m

„

„

*

„

.

„

.

„

.

,

m

.

„

m

O3
99
99
99
99
99
99
99

99
99

99
06
O6
07
07
OS
09
O9
30
11
1 1
13
14
15
15
15
12
1O
11
11
09
07
06
05
04
04
04
04
04
04

FEET

Delta

0.
1 007 .
1007.
1 007 .
1007.
1007.
1O07.
1 007 .
1 007' .
1007 .
1007.

— O .
— 0 .
-o .
-0 ,
— 0 .
-0.
•~o.
—0 .
-0.
-0.
-0 „
-o.
-0.
-0.
-0.
-0.
-0 .
-0.
-o.
-0.
-o.
-0.
-0.

9 -o.
-0 .
-0.
— 0 .
-0.
-0 .

H

OO
02
02
02
02
02
O2
02
02
02
02
03
03
04
04
05
O6
O6
07
OS
08
1 0
11
12
12
12
09
O7
08
03
O6
04
03
02
01
01
01
01
Ol
01



RE1 10-i Run J DRAWDOWN OEiBERVATJON WLJ....L -- RE I 30-3 R e! O '

1 3
1 3
1 3
13
1 3
13
13
1 3
13
1 3
13
13
13
13
13
13
13
1 3
13
13
13
13
1 ••.:•.i •...'

13
13
13
1 3
1 3
13
!l. -3
13
13
14
14
1 4
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
16

07
09
08
OB
09
09
09
10
12
14
16
IS •
20
22
24
26
78
30
32
34
36
38
40
42
44
46
48
50
52
civ /i

56
58
OO
02
04
O6
08
'\ 0
12
14
16
18
20
22
24
26
23
30
"T,2

34
36
38
OO
20
40
00

.•' ..
8..
'c:I *

8 .

9.
9.
9.

1 O „
12.
14.
16.
18.
2O.
22.
24.
26.
28
30 .
-•:r .--,

34..
"T. /\

38.,
40.
42,
44
46.
48.
50.,
L̂ ' '•*»

54,
56.
58.
60.
62.
64.
66.
6 a .
70.
72.
74.
76.
78.
SO .
82.
84.
86.
88.
90.
92.
94.
96.
98.
120.
140.
1 60 .
1 SO .

750
084
4 1 7
750
084
417
750
084
101
188
139
237
2 3 3
233
233
2 "', ~';

152
620
095
095
O95
195
v "•'; '."•
232
252
122
A f~, •"-.

122
122
122
122
122
122
442
122
335
160
160
167
230
217
213
213
213
213
213
213
2 1 3
2 1 3
238
220
1 30
130
37O

7.
7 ...... ̂

/ .
/ .
7.

' 7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 .
7.
7.
7.
7.
7.
7.
7'.
7.
7.
"7

7.
7.
7.
•7

7.
7.
7..
7 _
7.
7.,
7.
7.
7.
7.

. 7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

04
05
05
O5
05
06
06
06
06
11
06
04
04
05
06
06
06
06
06
07
06
07
07
04
O4
05
06
07
11
09
OS
09
O6
04
05
06
09
1 0
09
08
O7
07
06
O6
06
06
06
06
06
05
05
04
05
O5
04
04

— i'")

o.
"0 »
-0 .
— 0 .
-O.
-0.
-0.
-0 .
—0.
— o.
-o.
-o.
— o.
-0.
o.
-0.
-o .
••-0.
-0.
-0.
o .

— 0 .
--0.
— o .
-0.
-o .
--O.
-o „
— 0.
—0 .
-0 .
-0.
-0 .
-0 .
-0.
— 0.
-0.
-o.
-0.
-0.
-0.
—0 .,
-0.
-o.
-o.
-0.
-0.
-o.
-o.
— 0 ..
-0.
-0.
-0.
-0.
--0.

0 1
02
02
02
02
03
03
03
03
08
03
01
01
02
03
O3
03
03
03
04
03
04
04
01
01
02
O3
04
08
O6
05
06
03
01
O2
O3
06
O7
06
05
04
O4
03
03
03
03
03
03
O3
O2
02
01
02
02
Ol
01



REI ID-I Run 1 DRAWDOWN - OBSERVATION WELL = RE I 10 3

16: 20
16:40
1 7 . OO
17:20
17:4()
1 8 : OO
18:20
18:40
1 9 : OO
1 9 : 20
19:40
2O : OO
2O: 20
20: 40
21 : OO
2 1 1 20
21 s 4o
22: 00
22:20
22: 40
23: 00
'"j "•n' n *"' i'~l
J'.. O » .1— V'

23s 4O
00 : OO
00: 20

OO: 40
0 i : OO
01 : 20
01 :40
O2; OO
02 : 20
02: 40
03 : OO
03: 20
03: 40
04: 00
04 : 20
(").£) ; 40

O5 : OO
05: 2O
O5:4O
O6:40
07:40
OS: 40
09:4O
10:40
1 1 : 40
12:40
13:40
14:40
15:40
1 6 : 30

200. 200
22U. 200
240. 080
260. 220
280. ISO
300. ISO
320. 130
340.220
360. 180
380. 220
400. 22O
420. 22O
440. 22O
460,, 220
480,. 12O
500., 220
520.. 320
540,, 200
560., 1O0
580. 100
6OO. 1 SO
620,, 150
640. 180
660. ISO
680. ISO
700. ISO
720. 180
740. 180
760. ISO
780. 180
800,, ISO
820,, 180
840. 1EJO
860. ISO
880. ISO
900. 180
920. ISO
940. ISO
96O. ISO
980. ISO
iooo. 2oo
1060. 400
1120.500
1 180. 300
1240. 300
1 300 . 2OO
1360. 300
1420.300
348O. 200
1540. 300
1 600 , 3OO
1650. 600

7 . 03
7 . 04
7 „ 07-,
7 . 03
7.03
7 . 04
7 . 04
7 . 04
7 . 04
7.O4
7.05
7 . OS
7 . 05
7 . O6
7 „ O7
7. OS
7 „ 08

. 7.08
7. 09
7 . 08
7 „ O9
7 . 1 0
7 . O9
7 ,,.09
7.09
7 . 09
7 . 09
7 . 09
7 . O9
7 . 1 0
7. 09
7 . 08
7.08
7 . 08
7 . 08
7 . 08
7 . 08
7 . OS
7.08
7 . 08
7 . OB
7 . 08
7 . 1 0
7. 11
7 . 1 0
7.13
7.15
7.12
7.13
7.08
7 . 06
7 . 06

0. OO
•-O. 01
0 . 00
0 . 00
On 00

-0. 01
-0. 01
-0 . 0 1
— 0 « 0 1
-0 „ 0 1
— 0. 02
-o . 02
-0. 02
-0. 03
— 0 . 04
-0. 05
-O. 05
-O. 05
-•O. 06
-O. 05
-O. 06
-O. 07
-O. 06
-O „ O6
-0. 06
-O. O6
-0.06
--0. 06
-0. 06
—O. 07
-0. 06
-0 . 05
-0. 05
-O., 05
-0. 05
-O . O5
-0. 05
— O. O5
-O.O5
-0 . 05
-O. 05
-0 . 05
--0. 07
-O . OS
-O. 07
-0 . 1 0
-0. 12
-0.09
-O. 10
-O. 05
-0. 03
-0 . 03



R E J 10 .1 R u n i R E C 0 V L R Y OBSERVATION WELL ^ RE I 10-3

PROJECT NA
PROJECT NLI
TEST NAME:
TEST TYPE:
WELL NLIMBE
RADIUS:
START DATE
START TIME
WATER STAR
WATER STOP
TOTAL PUMP

T I ME

16s 30
16:30
1 6 : 30
16: 30
1 6 : 30
1 6 : 30
16: 30
16:30
16:30
16: 30
16: 30
16; 30
1 6 :: 3O
1 6 : 30
16:30
16:30
1 6 : 30
1 6 : 30
16: 3D
16:31
16:31
16:31
16:32
16:32
16:32
16:33
1 6 : 33
16: 33
16:34
16:34
16:34
1 6 : 35
1 6 : 35
16:35
16:36
16:36
16: 36
1 6 : 37

ME :
MBEP ;;

R:

:
:
T LEVEL:
LEVEL:
ING TIME:

E . T .
( M J M i

0 .. 0 1 7
0. 034
0 . O50
0. O67
0. 084
0. 100
O. i 17
0. 134
0, ISO
0. 167
O.257
0 . 3 4 0
O. 424
0. 507
0. 59:i
0.674
0.. 757
0.840
O.924
1 . O07
1.41 7
1.751
2.0B4
2.417
2.751
3 . 084
3.417
3.751
4 . 084
4.417
4.751
5.O84
5 . 4 1 7
5.751
6.084
6.417
6.751
7 . OS4

FRENCH LT
275 14
RE 'I 10-1
RECOVERY
RE I 1O-3
63.843

15-Sep-86
16: 30
7.03
7.06

1650.6

LEVEL

-999 ,,99
-999.99
-999.99
-999.99
-999.99
-999 „ 99
-999.99
-999.99
-999,. 99
-999.99

7.06
7 . 06
7 . O6
7 . 06
7 . 06
7 . 06
7,06
7 . O6
7 . O6
7 . 06
7 . 06
7 . O6
7 . 06
7 . 06
7 . 06
7 . 06
7.06
7 . O6
7.07
7 . 07
7 . 06
7 . 07
7 . 07
7 . 08
7.09
7 . 09
7. 10
7.10

Du

RUN tt 1

INPUT 10
FEET-

FEE T
FEET-
MI. N

Delta H
CREC)

1 OO7 . O5
1007. O5
1007. O5
1O07. Ot5
1 OO7 . 05
1007. 05
1 007 . 05
1 007 . 05
1007. 05
1007. O5

O. 00
0 . 00
0 . OO
O „ OO
0. 00
0 . OO
O. 00
0 . 00
O. 00
O . OO
0 . 00
0 . OO
0 . OO
O . OO
d) . 00
0 . OO
0 . OO
O . OO
-0 . 0 1
-0.01
0. 00
-0 . 0 1
-0. 01
-0.02
-0.03
-0 . 03
-O.04
-0.04

Delta H
(RES)

1007.02
1007.02
1O07. O2
1007. O2
1007. 02
1007. 02
1 O07 . O2
1007. O2
100 7. O2
10O7.02

0 . O3
0. 03
0 . 03
0. 03
0 . 03
0 .. 03
0 . 03
0 . 03
0 . 03
0 . 03
0 . 03
0 . O3
0 . 03
0.03
0.03
0 . 03
0. O3
O . O3
0.04
0 . 04
O. 03
0.04
0 . 04
0 ., 05
0 . O6
0 . 06
0 . 07
0 . 07



RE: I 10--1 Run 5 RECOVERY - OBSERVATION WELL - RHI 10-3

16s
16:
16s
16s
16:
16:
16s
16:
16:
16:
16:
16:
16:
16:
16:
16:
.1 6 :
16s
17:
17:
1 7 :
1 7 :.
17:
1 7 :
17:
17:
.1. 7 :
17:
1 7 :
3 7 :
1 7 :
17:
17:
17s
1 7 :
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
18:
18s
18:
18:
IS:
18:
18:
19:

37
-.'.:> /

38
33
38
39
39
39
40
42
44
46
48
50
52
54
56
58
OO
O2
O4
O6
O8
1 0
12
1.4
16
18
20
.(-. .£',

24
26
28
30
..':• 2

34
36
38
40
42
44
46
48
50
52
54
56
58
00
02
04
06
OS
30
50
10

/ „

7.
0.
8..
8.,
9.
9.
9.
10.
12.
14.
16.
18.,
20.
22 .
24.
26,,
28.
30 .
-r r\

34,
36.
' 38 .
40.
42.
44.
46.
48,.
50.
52
54.
56,
58.
60,,
62.
64 .
66,,
68.
70.
72.
74.
76.
78.
SO.
82.
84.
86.
88.
90 .
92.
94 „
96.
98.
120.
1 40 .
5 60 .

4 1 7
751
084
417
751
084
417
751
O84
12O
120
120
120
142
*-> r-, K.-

.-' \-' |

•-;. •- > er

225
r-, -•-, i;r
.U.. .lU. t_'

•""I •— i LI"
j:.'. j:'.. *,..'

7 2 ̂
•"". r- , ci-
j:l ̂  v..."

225
ĵI ̂1. i.!'

225
225
225
225
342
'"••".'••O
222
222
220-
12O
2 2O
222
2 2O
22O
f~f O A
.£.. Ĵ. '•J

22O
222
095
180
575
215
215
215
215
493
2 1 0
248
248
248
250
250
180

7

7 ..
7 .
/ .•

7.
7.
7.
7.
7.
7.
7.
7.
7 .
•"7
/ •

7.
7.
7.
— >•

"7/ •

7.
- 7.
7.
7.
7.
7.
7.
—>•
.' «

7 „
/ n

7,.
~;-'

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

to
10
1 0
09
09
09
09
10
09
08
OS
04
O4
O5
O5
05
05
O5
05
05
05
05
05
05
O5
05
05
O5
05
O5
OS
O5
05
O5
05
O5
OS
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06

-O .
-0,
-0.,
— 0 .
— 0 .
— O.
-0 .
— O .
— O .
~~O •
0.
o .
O.
0.
0.
0.
o,,
0.
o „
o.
0 .
o.
0.
0 .
o.
0 .,
o.
0.
0.
o.
0,,
0.
0.
0 .
o.
0.
o.
o.
0.
0.
0.
0.
o.
o.
0.
0.
0.
0.
0.
0.
0 .
0.
0.
0.
0.
o.

04
04
O4
03
O3
O3
03
04
03
02
01
02
O2
01
Ol
01
01
0 1
01
0 1
0 1
Ol
Ol
01
Ol
o :!.
01
Ol
01
Ol
Ol
0 1
01
Ol
Ol
01
01
oo
00
00
oo
00
00
oo
00
00
00
00
oo
oo
00
00
00
00
oo
00

0 .
0.
0 «
0 .,
o.
0.
0.
0.
o.
0.
o.
0.
o.
0.
0.
0.
o .,
0.
0 .
0.
0 »
0.
0 .
0.
0.
0.
o.
0.
0 .,
0.
o.
0.
o.
0.
o.
0.
0 .
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

07
07
07
06
06
06
06
07
O6
OS
02
0 1
01
02
02
02
O2
':.' .1.'..

02
02
02
02
02
O2
02
02
02
O2
02
02
02
02
02
O2
02.
02
O2
O3
O3
03
O3
O3
03
03
03
03
03
03
03.
O3
03
03
03
03
03
03



RE I 1O--1 Run 1 RECOVERY OBSERVATION WELL. - RE1 10- F'aqe

19
•I O

20
20
20
21
'"• -j-c. ±

21
2 '2
22
.t'!.£i'
23
f— , »;r

23
00
OO
00
0 i
0 :i
O :l.
02
02
02
O3
03
03
04
O4
04
05
O5
O5
06
O6
06
07
07
O7
08
08
08
09
1O
11
12
13
14
15
16
17
IS
19
20
21
22
/-j -71-

30

^::! O

JO
3O
50
10
30
50
10
30
50
10
30
50
10
30
50
.1 0
3 0
50
1 0
30
50
.1. 0
30
5O
1O
3 0
50
1 0
3O
50
1 0
3O
50
10
3O
5O
10
3O
50
1 0
1O
10
10
10
10
10
10
10
10
10
10
10
1 0
10

380..
200.
j.-;' ],-;' * ) „

240,.
26 A

2SO.
300.
320.
340.
360.
380 .
400.
4 2O.
440.
460.
43 A
5OO „
520.
54O.
560.
580.
6 (")O
62O.
640,
66O,,
680 „
700.
720,,
740,,
760,.
7 ;::>,••>

800.
820.
840.
86O»
880 „
900.,
920.
940.
960 .
980 .
iOuO.
106O.
1 1 20 .
1180.
1240.
1300.
1360.
1420.
1480.
1540.
1600.
1660.
1720.
1780.
1840.

I/O
220
:i 50
1 50
1 50

250
25O
250
25O
220
OBO
O80
3 50 •
080
220
•-> ••••:• i")

j--1 y-1 1 )

220
22O
22O
220
v '•;• (">
220
22O
220
220
220
220
22O
220
OVD
220
22O
2 2O
2 2O
180
1 BO
180
18O
1 80
17O
(̂.>O
4OO
70O
300
300
400
3OO
2OO
300
3OO
300
3OO
300
300
300

7 „
7 .
/ ii

7 .
/

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 „
7.
7 .
"'!•
/ •

7 .
7 .
7.
7,.
7.
7.
7.
7..
7.
7,
7.
7.
7.
/'„
7.
7.
7.
7 ..
7.
7.
7.
7.
7.
7.
7.
7.
7.

-999.
-999.

7.
7.
7.
7.
7.
7.
7.
7.

06
0 7
OS
08
O9
11
11
11
1 1
12
12
1 2
12
11
1 1
1 i
1 1
1 1
10
11
10
10
:l. o
10
O9
09
09
09
OB
08
OS
08
08
08
09
08
O9
1 0
10
10
10
12
11
14
13
05
99
99
05
05
05
05
06
09
O9
10

0 .
o .

—o.
•~o .
-••0..
-0.
-- 0 .
~-o .
-o.
-0.
—0 .
-o .
- 0 .
-0 .
-0 .
—0 ,,
-o.
-0 .
—0.
—0 .
-0.
-0 .
—0 .
-0.
-o .
-0 .
o.
-0 .
— 0 .
--0 .
•—• f")

-o .
-0.
— o .
-o.
-o .
-o.
-0 .
-0.
-o.
-0.
-0.
-0.
-0.
-0.
o.

1 007 .
1 007 .

0.
o.
0.
0.
0,

— 0.
-0.
— 0.

00
03
02
02
03
O5
05
05
O5
06
06
O6
06
05
05
05
05
05
04
05
O4
04
O4
04
03
03
03
03
02
02
02
O2
02
02
03
02
03
04
04
04
04
06
05
08
07
01
05
05
01
01
01
01
00
03
03
04

O .
0.
o *
0.
0.
0.
0.
0.
0.
o.
0.
0.
0 .
0.
0.
o .
0.
0.
0.
0 .
0.
0.
0.
0.
Ou

0.
0.
0.
o.
0.
o .
o.
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
0.
o.
0.
o.

1 OO7 .
1007.

0.
o.
o.
0.
0.
0.
0.
0.

03
04
05
05
06
OS
08
08
08
09
09
09
09
08
08
08
OS
08
07
08
07
07
O7
07
O6
06
06
06
05
05
05
05
05
05
06
05
06
O7
07
07
07
O9
08
11
10
02
O2
O2
02
02
02
02
O3
06
06
07



RE;: i io-i Run i RECOVERY OBSERVATION WE LI... = RFJ 10-

00
0 1
02
03
04
05
06
07
08
09
1 0
1 J
12
1 3
14
15
16
17
18
19
20
21
•"*.'• ''".''

23
OO
01
02
03
04
05
06
07
O7

1 0
i o
10
1 0
10
.1 0
10
1 0
1 0
10
10
10
10
10
1 0
1 0
i o
10
1 0
10
10
1 0
10
.1 O
10
1 0
1 O
1 0
.1. 0
1 0
1 0
1 0
36

•j vOO
I960.
2020.
2080.
2140,,
2200.
2260.
2320.
23.80.
24 4O.
2500.
256O.
2620.
2680.,
274O.
2BOO.

• 2860.
2920,
2980,,
304O.
3100.,
3160.
3220.
3280.
'3340.
3400.
346O.
3520.
3580.
3640,
3700 .,
3760.,
3786.

"v'K";

3OO
300
3OO
300
300
3OO
300
Z^OO
300
300
3OO
400
4OO
4OO
400
400
40O
400
200
200
200
200
20O
2OO
200
200
2OO
300
30O
300
300
600

7
/' .
7 .,
7 .
7 n
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 „
7 .
7.
7.
7.
7.
7.
.....

/' .
"/
7.
..... ̂

7 .
7.
7.

1 .1.
1 1
1 1
1 1
11
1 1
11
1 2
13
14
15
14
16
.1. 3
18
1 .1
O8
1 1
.1. 0
1O
1 2
13
14
16
17
17
17
16
15
15
.1.6
15
15

-O,, 05
-•••(>„ 015
--<>„ 05
-('„ 05
--0. O5
-0. 05
-0 . 05
-0 . 06
-O. 07
-0. 08
-0. 09
-0.03
--0 . 1 0
-0. 07
-0 . 1 2
-O. 05
-O. 02
-O. 05
— 0. 04
-O. 04
-0. 06
-0. 07
-0. 08
— 0 . 3 O
-0 . 1 1
-0 . i 1
-0 . 1 1
-o. 10
-O.09
-0. 09
-O. 1O
-0.09
-0 . 09

0.
0 „
0 ,
0.
0.
o.
0.
o.
0 .
o.
o.
0.
0.
0.
o.
o.
o.
o.
o.
0,
o.
0.
o.
o ,.
o.
o.
0,,
0.
o.
0.
0.
0.
0.

08
OB
08
08
08
08
oa
09
10
11
12
11
13
.10
15
OS
O5
OB
O7
O7
O9
10
11
13
14
14
14
J. 3
12
12
13
12
12



RE'S .U> Run 1 DRAWDOWN - QPSERVATION WELL = RE 3 .O-4

PROJECT NAhi
PROJECT MUM
TEST NAME;
TEST TYPE:
WELL NUMBER
RADIUS:
START DATE:
START TIME:
WATER START

TIME

1 3
i. -.'ji

1 3
.1 -,'j'
13
13
i "'"'

13
1 3
.1.3
1 3
j. • j>
13
13
13
1.3
13
13
1 -.T

•->

1 3
3 r^i
13
13
13
13
13
13
13
13
I T

13
13
13
13
13
13
13
1 *•«
1 3
1 -i

00
00
00
00
oo
oo
00
00
oo
00
00
oo
oo
00
00
oo
oo
oo
oo
00
01.
01
01
02
02
02
03
03
03
04
O4
04
O5
05
05
06

06
06
O7
07

l~" -

DER :

s

LEVEL:

E . T .
(MIN)

0 n OOO

0 . 0 1 7
0. 034
0. 05O
O.O67
0. 084
0 . 1 00
0 .. 1 1 7
0. 134
0. 150
0. 167
0 „ 257
0.340
0.424
0.507
0.590
O. 674
0., 757
0. 840
0.924
1 . 007
1.41 7
1 . 750
2 . 034
2.417
2.750
3.084
3.417
3.75O
4 . OS4
4.417
4.750
5.084
5.41 7
5. 750
6.OG4
6.417
6.750
7 . 034
7 .417

FRENCH LT
275 14
RE!!. 10-1
DRAWDOWN
RE I 10-4
34 . 65 1

15--Sep~36
1 3 : 00
7.52

LEVEL

7. 52
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999. 99
-999.99
-999.99
-999,99

7.53
7.53
-7 cjyr.;

7. 53

/ . tj--'

7 . 53
7.54
7.54
7.55
7.55
7.56
7.56
7.56
7.55
7.55
7.54
7.53
7.54
7.54
7.53
7.53
7.52
7.51
7.51
7.51
7 . 5 1
7.51
7.51
7.51

D.

RUN tt 1

I NPUT 1 1
FEET

FEET

Delta H

0 . OO
1007.51
1 O07 . 5 1
10O7.51
1 OO7 . 5 i
1007.51
1 007 . 5 1
1007.51
1 O07 . 5 1
1007.51
1 OO7 . 5 1

— 0. 01
—0 „ 01
-0 . 0 1
-O. 01
-0 . 0 1
-0.01
-0. 02
-0. 02
-0. 03
—0. 03
— O . O4
-0. O4
-0 . O4
-O.O3
-O.O3
-O.02
-0 . 0 1
-0.02
-0 . 02
-0.01
-0.01
0 . OO
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1



RE I JO 1 Run i DRAWDOWN OBSERVATION WEI....L. = RE I 10-4

j. •.-'

13
13
13
13
13
13
13
13
13
13
13
4 '-'•
,t •_**

13
13
13
13
1 3
13
13
13
13
13
13
1 3
1 3
13
13
13
13
13
13
14
.1.4
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
.1.5
15
16

*

;;

:
s
j
•
j
s
«

s
:
:
:
s
•

^
3

:
:
;
3

:
:
•

;

S

r,
1

-
J

•

B

«

!

:
f.
j

s
•

:
:
:
:
:
:
•
»

J

•

a

•

•
:
:
:
Jj

07
OB
O K

08
09
09
O9
1O
12
14
16
18
2O
-̂j:'

24
2<b

23
30
7.; -p

34
36
38
40
42
44
46
48
50
52
54
56
58
00
O2
O4
06
08
10
12
14
16
18
2O
22
24
26'
28
3O
32
34
36
38
00
20
40
00

7 „
8.
,•••,
C } .

8.
9.
9.
9.
10.
12.
14.
16.
18.
20.
x'. .*:.'. •

24.
26.
28,.
30.
•J> .cl .

34.
36 .
33..
40.
42.
44.
46.
48.
50,,
52.
54.
56 ..
58.
60 .
62.
64.
66 .
60.
70.
72.
74.
76.
78.
SO.
82.
34.
86.
89.
90.
92.
94.
96.
98.
120.
140.
160.
180.

750
O84
4 1 7
750
034
417
750
084
101
188
139
2 "*"* ~/
233
2 3 -
2 •!-' -
23'
2 3 -
23"
15!
62t
095
095
095
195
~~y "-!' •",

2 3 2
*•-. !•_•:• •"!.,-.:. •. j s:.
122
122
122
122
122
122
122
122
442
122
335
160
1 6O
167
230
217
213
213
213
213
213
213
213
213
238
220
1 3O
1 30
370

7.
7 .,
7.
7 .
7.
7.
7 .
7.
7.
7.
~7
/ •

7.
7.
7.
7.
7.
7 .
/ .
7.
~?

7.
7.
~?

7 .
7.
7.
7.
7.
7.
7.
7.
7.
•7
.' u

7.
7.
7,,
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.

51
51
5 1
51
51
51
51
51
51
52
50
49
50
49
50
49
49
49
48
49
49
49
48
48
48
48
48
48
49
48
47
49
47
46
46
47
48
48
47
46
46
45
46
45
45
45
45
44
44
43
43
43
42
39
37
37

0 „
0,,
C' .
0.
(J.
0.
0.
0.
o.
0.
0.
o.
0.
o.
0.
0.
o.
o.
0.
'o.
0.
0.
o „
0.
o.
0.
0.
0.
0.
o.
o.
0.
0.
0.
0.
0.
o.
o.
0.
o.
o.
0.
o.
0.
0.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.

01
o i
0 1.
01
01
01
01
01
01
00
02
03
02
03
02-
03
03
03
04
03
03
03
O4
O4
04
04
04
O4
03
04
05
03
05
06
06
05
04
O4
O5
06
06
O7
06
07
07
07
07
08
08
09
09
09
10
13
15
15



RE I 10-1 Run i DRAWDOWN OBSERVATION WELL ~ RE I 10-4

1 6:
16:
17:
1 7 :
17:
18:
IS:
18:
19:
19s
19:
20s
20:
20:
21:
'..i 1 :
2 .1 ?
22:
22s
22 5
23:
2' 3 :
23s
on-
00:
00:
0 1 :
0 1 5

05 :
O2 :
02:
02:
03 :
03:
03:
04:
04:
04:
05:
05 :
05:
O6:
07:
OS:
09:
10:
11 :
12:
13:
14s
I t:::',...' :

16:

20
4O
OO
20
40
OO
20
40
OO
20
40
00
20
4O
OO
20
40
00
20
40
OO
20
40
no
2O
40
OO
2O
40
00
20
40
OO
20
4O
00
20
4O
00
20
4O
40
40
40
40
40
40
40
4O
40
40
30

200.
220.,
240..
'260.
280.
3OO .
3 2O.
340.
36O.
380 .
40O.
4 2O
440.
460.
48O.
500,.
520.
540.
560.
58O .
6OO.
•-i f O
640.
660.
68O.
7OO

720.
740.
760.
730.
80O.
820.
840.
860 .
88O,,
900.
920.
940.
960.
980 .

1 OOO .
1 060 .
1120.
1180.
1240.
1 300 .
1360.
1420.
1480.
1540.
1600.
1650.

20O
200
080
220
150
1 50
1 30
220
1 80
220
2 2O
O O (-,

220
220
1 20
220
320
200
1 OO
1 OO
1 50
150
180
180
180
1 RO
180
180
1 BO
180
180
180
1 80
1 80
ISO
180
1 SO
1 80
180
iao
200
4OO
5OO
300
300
200
300
300
200
300
300
600

7 ..
7.
7.._.

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.,
7.
7.
7.
7.
7.
7.
7.
—
7 ,,
7.
7.
7 .
7.
7.
7.
7.
7.
7.
7..
7.
7.
7.
7.
7.
7.
7 .
7.
7.
7.
7.
7.
7.
7.
7.

36
"If tt."

34
3 ";.

32
32
30
29
29
28
27
27
27
27
27
27
27
27
26
25
25
24
24
23
23
f-'r ,\

23
22
22
..:i I'.
21
20
20
19
19
18
19
19
18
18
17
17
IB
18
18
19
18
16
15
1 1
09
07

0 .
0.
0.
0,,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
O.
0.
O.
0.
0.
0.
0.
O.
0 .
O.
0.
0.
0-
0.
O.
O.
0.
0.
0 .
O.
O.
0.
O.
0.
O.
O.
0.
O.
O.
0.
0.
0.
0.
0.
O.
0.
0.

16
17
18
19
20
20
r-, r-.

23
/•", —r
j:'.. -..'.'

24
25
25
25
25
25
25
25
r~, trr

26
27
27
28
28
29
29
29
29
30
30
30
3 1
3 2
32
•.'.> 3
..... _,

34
"̂  -.̂

"T( "
:;;

34
34
35
35
34
34
34
33
34
36
37
41
43
45



RE I 10 ..... 3 Run RECOVERY OBSERVATION WELL = RE1 3 O--4

PROJECT NAME ; FRENCH LTD.
PROJECT NUMBER : 275-34
TEST NAME: RE I 10-1 RUN tt 1
TEST TYPE: RECOVERY
WELL NUMBER: RE I 10-4 INPUT 1
RADIUS: 34.651 FEET-
START DATE: 15-Sep-86
START TIME: 16:30
WATER START LEVEL: 7.52 FEET
WATER STOP- LEVEL: 7.O7 FEET
TOTAL PUMPING TIME: 3.650.6 MIN

TIME

3.6;
.1. 6 :
16:
16;
16:
3.6:
16::
1 6 :
16:
16s
16s
16:
16:
16:
16:
1 6 :
16:
3. 6 :
16:
16:
16:
16:
16:
16:
36:
16:
16:
16:
16:
16:
16:
16:
16:
16;
16:
16:
16:
16:

3 O
3O
30
30
30
3O
3O
30
30
30
30
3O
30
30
30
30
3O
30
30
31
31
31
32
32
•J'1 .C'.

"̂  "̂

33
•I'1 •— '

34
34
34
35
35
35
36
36
36
37

E. T.
( M I N )

O.
0,,
0 ,.
0.
0.
0 .
O.
0.
0 .
0 .,
0.
0.
O.
0.
0.
0.
0 .,
0.
O.
1 .
1.
1.
2.
2.
f-ij- .
3.
3 .
3 .
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.

017
O34 •
O50
067
O84
100
117
134
150
167
•••;. r-j-'/

340

424
507
591
674
757
840
924
OO7
417
751
OB4
417
751
O34
417
751
O84
417
751
OS 4
417
751
084
4 1 7
751
OS4

LEV

-999.
-999.
-999.
-999.
-•999.
-999 .
-999.
-999 .
-999.,
-999.

7.
7.
7.
7.
7.
7.
7.
7.
7.
.-,.

7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
"•>-/ .
7.

/ -

7.
7.
7.

'EL

99

99
99
99
99
99
99
99
99
99
O7
07
07
07
07
07
O7
07
O7
O7
07
07
07
07
07
07
07
07
07
07
O7
07
07
09
08
08
O8
09

1

Delta H
(RED)

1 OO7 „
•1007,.
3 OO7 ..
1007.
1 OO7 ,.
1O07.
1007.
1007.
3 007 .
3.0O7,,

O.
0.
0.
0 .
0.
O.
O.
0.
O.
O.
0.
0.
O.
O.
O.
0.
0.
0.
0.
0.
0.
O.
0 .
-0.
-0 .
-0 .
-0.
-0.

06
06
06
06
06
06
O6
O6
06
O6
00
00
oo
oo
00
oo
oo
00
oo
oo
oo
00
oo
00
00
oo
00
oo
00
00
oo
00
oo
01
01
01
01
02

Delta H
(RES)

1007.
1O07.
IOC 7,,
1 OO7 .
1 007 .
1 007 .
1007.
1007.
1 007 .
1 007 .

0.
O.
0.
0.
0.
O.
0.
O.
0.
O.
0.
0.
0.
0.
O.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

51
51
51
51
51
5.1.
53
51
53
51
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
44
44
44
44
43



RE I 10-1 Run 1 RECOVERY OBSERVATION WELL = RE I 10-4 Paq= 2

16:3?
16:37
16:33
16:38
1 6 s 38
16:39
1 6 : 39
16:39
16:40
16:42
16:44
16:46
1 6 : 48
1 6 : 50
16:52
1 6 s 54
16: 56
16:58
17: CO
1 7 s O2
17:04
1 7 : 06
1 7 : 08
17:1 0
17:12
17:14
1 7 : 1 6
17:18
1 7 : 20 •
17:22
1 7 s 24
17:26
17:28
17:30
17:32
17:34
1 7 : 36
17s 38
17:40
17:42
17:44
17:46
17:48
1 7 : 50
17:52
17:54
17:56
17:58
18: 00
18:02
1 8 : O4
1 8 : 06
1 S : 08
1 8 : 30
1 8 : 50
19: 10

7.41. 7
7, 751
8.084
B . 4 1 7
8.751
9.084
9.417
9.751
10.084
12. 120
14.1 20
16.1 20
IS. 120
20. 142
22.225
24.225
26.225
r"« O ''"> •""' c",:̂. o « £. *•:. *-j

3U . 2l!2trj
-?••--> '-;• '"i r:;
•_,• s... • j.1.. j;. v...1

34.225
36.225
38. 225
40.225
42.225
44.225
46.225
48.225
50.342
52.220
54.222
56.222
58.220
6O. 12O
62.220
64.222
66,. 220
68.220
70.220
72.220
74.222
76.095
78 . 1 80
80.575
82.215
84.215
86.215
88.215
90.493
92.210
94.248
96.248
98.248
12O.25O
140.250
16O. 180

7 . 08
7 .. O9
7 . 08
7 . OS
7 . OS
7 . 08
7 . OS
7 . 08
7 . 08
7. 07
7.07
7 . 06
7 . 07
7 . O7
7 . 06
7 . O7
7 . 06
7 . 06
7.06
7 . O6
7 . 06
7 . O6
7 . 06
7 . 06
7 . 06
7 . O6
7 . 06
7 . 06
7 . 06
7 . 06
7 . 06
7 . 06
7 . 06
7 . O6
7 . O6
7 . 06
7 . 06
7 . 06
7 . 06
7 . O6
7 . O6
7 . 06
7 . 06
7 . 06
7 . 06
7 . 06
7.06
7.06
7.O6
7 . O5
7 . 06
7 . 06
7 . 06
7.05
7.05
7 . 05

0. 01
-o. 02
-0. 01
-0. 01
--0 . 0 1
-0.01
-0 . 0 1
- 0 . 0 1
-0..01
O. 00
0 . 00
0 . 0 1
0 . OO
0 . 00
0 . 0 1
O. OO
0 . 0 1
0 . 0 1
0 . 0 1
o . o i
0 . 0 1
0 . 0 1
0 . 0 1
o . o i
0 . 0 i
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 „ 0 1
O „ 0 1
O.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
O . C> 1
0 . 0 1
O.O1
0.01
O.O1
0 . 0 1
0.01
O.O1
O.02
0 . 0 1
0 . 0 1
0 . 0 1
0 . O2
O.O2
0.02

O,, 44
0. 43
O. 44
0. 44
0 . 44
0.44
0 . 44
0.44
0.44
0.45
0. 45
0.46
0 . 45
0 . 45
0 . 46
0.45
0.46
0.46
0.46
O. 46
0.46
0.46
0.46
0.46
0.46
0.46
O.46
0.46
0 . 46
0.46
O.46
0.46
O.46
O.46
0 . 46
0.46
0 . 46
0.46
0.46
O.46
0 . 46
O.46
0.46
0.46
O.46
0.46
0.46
0.46
0.46
0.47
0.46
0. 46
0.46
0.47
0.47
0.47



RE I 1O--1 Run 1 RECOVERY - OBSERVATION WELL = RE I 10-4 Page

19:
1 9 :
20s
20:
20:
21:
21:
21:
22:
22:
22 :
23:
23:
23:
00:
GO :
OOs
0 1 :
Ol:
0 1 :
02:
O2 :
02:
03:
03:
O3:
04:
04:
04 ,1
OS :
05:
O5:
06:
O6:
06:
07:
07:
O7:
08:
OS :
G8:
G9:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:

3 0
SO
1.0
30
50
1O
30
5O
10
30
50
1O
3O
50
10
30
50
10
30
5O '
10
30
50
10
3O
5O
10
3O
50
1 0
30
50
1.0
3O
50
10
30
SO
10
3O
50
10
10
1O
10
10
10
10
10
10
10
10
10
1 0
10
10

1 8O ,
200.
220.
240.
260.
280.
3OO .
320.
340.
360 .
38O .
400.
420.
440.
46O.
48O.
50O .
520.
540.
56O.
580.
6 ("><") .
62O.
640.
660.
680.
700.
7 2O.
7 4 0 .
760.
7 BO.
800.
82O.
84O.
86O .
880.
9OO .
92O.
940.
96O.
980.

1 000 .
106O.
1 1 2O .
1180.
1 240 .
1300.
1360.
1420.
1480.
154O.
1 600 .
1660.
1720.
178O.
1840.

170
220
1 50
150
1 SO
250
250
250
2 SO
220
080
080
1 50
080
220
220
220
220
220
22O
220
22O
22 O
220
220
220
220
220
220
220
22 O
220
220
220
22O
180
1 8O
180
180
180
170
200
400
700
300
30O
4G(.">
3OO
2GG
300
3OO
300
300
300
30O
300

7 ..
7.,
7.
7 .
7.
7 .
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7 .
7.
7.
7.
7.,
7.
7.
7.
7.
7.
7.
6.
6.
6.
6.
6.
6.
6.
6.
6.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
7.
6.
7.
6.
7.
7.
6.
7.
7.
7.

05
05
06
06
O7
08
08
08
08
OS
08
07
07
06
07
G6
G6
05
05
04
04
O3
O2
02
01
GO
GO
99
98
98
98
98
98
98
99
98
08
O7
05
04
G3
11
08
12
08
01
04
98
01
97
03
00
98
09
08
O7

0.
0.
G.
G „
0.
-0.
-G.
-O .
-G.
-O.
-G.
O.
O.
0.
G.
O.
0.
O.
0.
0.
0.
0.
O .
0 .
0.
O.
O.
0.
0.
0.
0.
O.
0.
O.
G .
0.

- 0 .
O.
G.
G.
G.
-G.
-G.
-O.
-O .
G.
G.
G.
0.
G.
0.
0.
G.
-0.
-0.
G.

02
02
01
0.1
GO
Ol
01
01
01
01
01
00
GO
01
00
Ol
01
02
02
O3
03
04
O5
05
06
O7
07
OS
09
09
O9
09
G9
O9
O8
09
Ol
GO
02
03
O4
04
01
05
01
G6
03
09
06
10
04
07
09
O2
01
00

O.
0.
0.
0.
0.
O.
0.
O.
O.
0.
O.
0.
O.
0.
0.
O.
0.
O.
0.
O.
0.
O.
G.
0.
O.
G.
0.
G.
O.
0.
O.
O.
0.
0.
G.
0.
O.
0.
G.
G.
G.
O.
0.
G.
O.
G.
G.
G.
O.
O.
0.
0.
0.
O.
G.
G.

47
47
46
46
45
44
44
44
44
44
44
45
45
46
45
46
46
47
47
48
48
49
50
5O
51
52
52
53
54
54
54
54
54
54
53
54
44
45
47
48
49
41
44
4G
44
51
48
54
51
55
49
52
54
43
44
45



RE1 10—i Run 1 RECOVERY - OBSERVATION WELL = RE1 10-4 Page

oo
01
02
03
O4
05
06
07
08
09
10
11
12
13
14
15
i h
17
18
19
2O
23
22
/—, —!•
X'. •_>

oo
01
02
u '"•'•,
O4
05
06
07
07

1 0
10
1. 0
10
10
10
10
10
10
10
10
10
10
10
10
1 0
10
30
1 0
10
10
10
10
10
10
1 0
1 0
10
1 0
1 0
10
10
36

1900,,
I960.,
2020,,
2080.
2140.
2200.
2260.,
O ~? O A:̂. •_> *:. v.' •
2380.
24 4O.
2500.
2560 .
2620.
26SO.
2740.
2SOO.
2S60,,
2920.,
2980 .
3O40.
3 .1. OO .
3 1 60 .
3220.
328O.
3340.
3400.
34 6O.
352O.
3 580.
3640.
37OO.
3760.
3786,,

300
3OO
300
300
3OO
300
300
300
300
300
300
300
400
40O
400
4OO
4OO
4OO
4OO
20O
2OO
200
200
2OO
200
200
200
2 OO
300
30O
30O
300
60O

7 .,
7.
7.
7.
7.
7.
7 .
7.
7 .
7.
7.
7.
7.
7.
7.
7.
6.
6.
6.
6.
"6.
7.
7.
7.
7.
7.
7.
/ .
7.
7.
7.
7.
7.

05
03
01
09
O6
O4
02
01
02
13
13
11
10
06
04
01
99
98
98
97
97
07
08
O9
09
08
O7
05
03
03
03
01
02

O.
o.
0.
-0.
0.
o.
o.
o.
0.
-o.
-o.
-0.
-o.
0.
0.
0.
0.
0.
o.
o.
0.
0.

--0 .
-o.
-0.
-o .
0.
0.
0.
0.
o.
0 „
o.

02
O4
O6
02
Ol
03
O5
06 .
05
06
06
04
03
01
O3
O6
08
09
O9
1 0
10
00
01
02
02
01
oo
02
04
04
O4
06
05

0.
0.
0 .
0.
0.
o.
0.
o.
0.
0.
0.
0.
0.
o.
o.
0.
0.
o..
o.
0.
o.
0.
0.
o.
0.
0.
o.
o.,
0.
0.
o.
o.
o .

47
49
51
43
46
48
50
51
50
39
39
41
42
46
48
51
53
54
54
55
55
45
44
43
4:5
44
45
47
49
49
49
51
50



<»//?/£ 4

PUMP TEST DATA SHEET FOR SHEFT_J_OF.

PROJECT NAME:
PROJECT NUMBER:
DATE:

L4-J.
-/</

NUMBER ;
r IK FEET:

/>i ?

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

i__

S/

Kofi

5-C

H t/r2

-so

/



PUKP TEST DATA SHEET FOR .-.fiX'Ozi t«Err

PROJECT NAMEt.
PROJECT NUMBERS,
DATE: q-iL-XC,

WELL NUMBER:
r IN FEET» '
STARTING KATER LEVEL*.

CLOCK
T I M E
(2400)

ELAPSED
TIME
(Mln)

DEPTH TO
WATER
^eet)

OBSERVED
INITIALS

H
RECOVERY

t/r2 AH
(RESIDUAL
DRAWDOW^

t/t '

sc
09,:0$

12-Ot i

Mil



PUMP TEST DATA SHEET FOR ££1 10 -( SHrrr / or

PROJECT KAMEt^^ /+r}
PROJECT N U M B E R :
DATE; CftlldRt

\\TLL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

(WOC,

ELAPSED
TIME
(Kin)

DEPTH TO
WATER '
(Feet)

23 .

OBSERVERS
INITIALS

B t/r2

11*01



PUMP TEST DATA SHEET FOR

PROJECT NAME!
PROJECT NUMBER:
DATE:

h U-d. WELL NUMBER:
r IK FEET:
STARTING KATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVE
INITIAL

H
RECOVERY

t/r2 AH
(RESIDUAL
DRAWDOW^

t/f

Of- 30 HOB

•11 :

$?.?£

#> It,
82-6,6

56,

nil



Appendix 19

REI 10-1 Run #2 Pumping Test Data Sheets

RESOURCE ENGINEERING



FPEr lCH L 'd . F'EI 1C'-1 Pump Tef t
fcun

I 0.-'07 •'•.ft'

&E2t»5E: DftTfl
cons isnt rate 'est

TPhll-r-DUCER 7Ftt:LE

J r . c u ' I PEI 10-1
T r ansduce r s ''n • 139
:..:5l~ tac tor : 49. S9
I n i i i 3 1 1 e v e 1 • 81 34 f e e t

FFiST DR1H

-.F-Mt i R E I - 1 1
~r ai'.jdijcer s 'n ; I87t"- 'S4
f -cal r C . a c i o r - 10 .07
In i t ia l l eve l ' 7 S . 4 2

.rut 3: none
T r jrisdiic e r s-''n • none
Seal* < a c'o r: 1

Incut 4-- RE1 3-4
T r an^.-lucer s'n 105?-'854
c-cale factor' 10.05
I n i t i a l level' 80.79 feet

iF-ut •:•'• RE I -7
Transducer rxn '
&c=le factor'
I n i t i a l level'

10.09
88.33 feet

input 6' P-10-£
Transducer s.'n ' 1634."857
S.';a)e (actor' 10.0?
I n i t i a l level' 46.06 feet

Incut r •• P-10-3
Transducer s.'n' 151S''S54
Sc 31e factor' 10.08
I n i t i a l level' 39.72 feet

Incui 8 P-10-4
Transducer s-'n '• 2344x'35n
Jcale tactor 10.13
I n i t i a l level' 38.82 feet

Incut 5" F.'EI 10-2
Transducer s-n' 516^830
Scale factor' 10.04
I n i t i a l level' 5.76 (eer

c u t 1 r< PE I ! '''-3
Transduce' r..-r, '
tc = '. •=• t =••-. • or
I n i t i a l 1 evel '

10 . 03
7.14 feet

Input 11' REI 10-4
Transducer £/n' lt"31-'857
Scale factor- 10.09
I n i t i a l level' 7.66 feet



1

CALCULATIONS AND COMPUTATIONS SMFFT / OF
PROJECT:

SUBJECT:

JOB NO :

FLOLO RATE
COMPUTED BY:.

,0/7- CHECKED 8Y :- — DATE:

0
6

u.o

12. 0-9> 1.1

12.0

. o

tf.o

t . O

6^08
of/o

O^SLO

0930

3 f

: oo

/O :

to: 10

10-

3)^0

K A T X

if.

I c» :

/l.1-» I2..Q

/<?. 1

4
I'flK*

i *

17.0

M-l

\10-1

I/.^o

/ /•• 36

//:

: H

13: \S



•O-

t
W. V

k*tc*i'

W ?f*

HC-

CALCULATIONS AND COMPUTATIONS

PROJECT: rk LM. f'£l /i9'J JOB NO

12-0

IZ.I

lt<0

It.*}

let-l

17:0

S

*/»7F
COMPUTED BY:.

CHECKED BY:_
no

/*'*/!>

18:0%

13:

D

"D- uj.

H C

M
l

O

> 7

S <y, \\n-sec.

*~-£
-i U//,/Y

->9*/t/

/O. t -

. 2

to->. rt

to- 1

A/0 •

00 1

7-70.
7>/f

S'.Jo

T-Oo
?.77

T.-30

OF

.DATE:.

. DATE:.

16

l/'OJ

/?-

//-r

"O lA/L'

.̂ 1 .1)



(

CALCULATIONS AND COMPUTATIONS SHF" nr3
PRn.irrT: ff*f\fk LiJ . / C f l / c JOB NO :

SUBJECT: FL.GLO RAT? MoMi-rotiifG

^LL

3t*

/ / f ~-SffS.

/,!• Ml

OJ

n-./o

/5 .7«o

: so

IA>

Di/JD

'yJ I)

/->? -

M.C

ft}- C

/?.

X).T

COMPUTED BY: DATE:.

CHECKED BY: DATE'-.

& ' i n
' /<

tpUL

•̂

7:00

7 -'3^

1 1 • o /

IS'-CZ-

18 oo

310

fIC

A/ C

/fC

I



itf

/2.0f'

d

PROJECT:

SUBJECT:

tfiTC

. <?

! ! "7. < ' jf^,

o/

P :

CALCULATIONS AND COMPUTATIONS

JOB MO ,

*/>7F A<7oA/,r»4///G

D

A- T

DUJD

n

COMPUTED BY= DATE:.

CHECKED BY: DATE:.

RAT*

fZ-LO

Sffll/

11.53

/ 7 ;

if: of

'. 3°

:: 32.

jffi.it>

AB

AT

/?.

/k-r



CALCULATIONS AND COMPUTATIONS jlS H E E i o F

PROJECT:

SUBJECT:

t? &1- JOB NO :

BY:.

CHECKED BY=_ DATE:

Mrr

s 1̂ n.-

t
fytt j)7-b

7

IQ -

s?

3302
2306

7)^6,

//
A- 6

ML

- r.

ô iin.
SafiJlK*.

c/ /

Sad /fr ft

01

', i z

» /?>

07 ;

nil

DbJD

aJ n

C-

C



CALCULATIONS AND COMPUTATIONS SHFRT
JOB NO .

SIIB.IFCT: FLOU> */>7F A1 O A/ / r* A
COMPUTED BY:.

CHECKED BY:_

.DATE:.

.DATE:.

tfl-rr

.
«///?.

a

ll'.so
\*$ 0

Of -

-^7

7

l& . t ?

Rftre

r
A- T:
/o-r-

IC.ei.

HID





'oULLLJ-LJ ds ils 2



RE 3. 3O Run 2 DRAWDOWN - PUMP INS WELL = RE1 10- i aoe;

PROJECT 'NAME. ;: FRENCH LTD.
PROJECT NUMBER :
TEST NAME :;
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

O9r, 00
09: OO
09: OO
09 : OO
O9: OO
09: 00
09: OO
09 : OO
09: 00
09 : OO
O9 : OO
09 : 00
09: 00
09: 00
O9: 00
09: OO
09 : 00
09: 00
O9 : 00
09 : OO
09: 01
09: 01
09: 01
09:02
09 : O2
09:02
09 : 03
09 : 03
09: O3
09 : 04
O9 : O4
09:04
09 : 05
09 : 05
O9 : 05
09:06
09 : 06
09 : 06
09: O7
09 : 07
09: 07

:

LEVEL:

E.T.
( M I N )

0. OOO
0 . 0 i 7
0. 034
O. 050
0.067
0. 084
0 . 3. 00
0 . 1 1 7
0. 134
O. 150
0. 167
0.257
0. 340
0. 424
0.5O7
0. 59O
0. 674
0. 757
0. 84O
O.924
1 . OO7
1.434
1. 748
2 . 08 1
2.414
2.748
3.081
3.415
3.748
4.081
4.414
4.748
5.081
5.414
5.748
6 . 08 1
6.415
6.748
7 . 03 1
7.415
7.748

275-14
RE I 10-1
DRAWDOWN
RE I 10-1

O. 166
07-Oct-86

09 : OO
81.34

LEVEL

G 1 . 34
91 . 73
35. 94
88. 12
9O. 19
9O. 69
90.69
91.89
92.38
92. 11
91 . 99
93.98
94 . 35
95. 47
96.37
97. 33
97. 97
98. 77
99.24
99.48
100.. 16
1 02 ." 1 6
103. 14
103.76
104.27
1O4.B3
105.07
105.47
105.65
105.97
106. 12
1 O6 . 1 9
106.32
1 O6 . 38
106. 46
1O6.47
106.47
1O6.66
1 06 . 66
1O6. 79
106.88

RUN IT 2

INPUT 1
FEET

FEET

Delta H

0. 00
-O. 39
-4 . 60
-6.78
-8.35
-9.35
-9 . 35

-1O.55
-11.04
-10. 77
- 1 O . 65
-12.64
•- 1 3 . 0 1
- 14.1 3
-15. 03
-15.99
—16. 63
-17.43
-17. 9O
-18.14
-18.82
-20.82
-21.80
—22 . 42
—22. 93
-23.49
—23. 73
—24 . 13
-24.31
-24.63
-24.78
-24.85
-24.98
-25.04
-25. 12
-25. 13
-25 . 1 3
-25.32
-25.32
-25.45
-25.54

t/r2

O. 00 E +00
4 . 2BE--O4
8.57E-04
1 . 26E-O3
1 . 69E-03
2. 12E-O3
2.52E-03
2. 95E.-O3
3. 38E— 03
3. 78E— O3
4.21E-03
6.. 4SE-O3
8.57E-03
1 . O7E-02
1 . 28E-02
1 . 49E-02
1 . 70E-02
1.91E-O2
2. 12E-02
2.33E-O2
2.54E-02
3. 56E-O2
4.41E-02
5.24E-O2
6.08E-02
6 . 93E-O2
7. 76E-02
8.61E-O2
9.45E-02
1.03E-O1
1. 11E-O1
1.2OE-O1
1.28E-01
1.36E-O1
1.45E-O1
1.53E-01
1.62E-01
1.70E-01
1.7SE-01
3 . B7E-01
1 .95E-01



-.1. Run DRAWDOWN PUMPING WELL - RE I 10-1

O9; Oc<
09 : OB
09 ; 08
09; 09
O9: O9
09: 09
09: 10
09 : 1 2
09: 14
09 : 1 6
09: 18
09: 20
O9: 22
09: 24
O9: 26
09:28
O9- 3O
09: 32
09 : 34
09: 36
09:3S
09: 4O
09: 42
09: 44
09:46
09: 43
09:50
09:52
O9: 54
09:56
09:58
1 0 : 0 0
1 0 : 0 2
1 0 : 0 4
1O: 06
1 0 : OB
10: 10
1O: 12
10:1 4
1C: 16
10: 18
1O: 20
1 0 : 22
1O:24
1 0 : 26
1O:2B
1 0 : 30
1 0 : 32
10:34
1C: 36
1 0 : 38
1 1 : 00
1 1 : 20
1 1 : 40
1 2 : 00
12:20

8. 081
8.415
8. 748
9. 081
9.414
9.748
10.081
12. 108
14.1 52
16.1 52
18. 152
2O. 152
22. 152
24. 152
26. 152
2B.215
3 0 . 1 9 7
32. 197
34. 197
36. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54. 19?
56.217
58. 100
60. 245
62.245
64.245
66.245
68.245
70. 245
72.245
74.245
76.245
78.245
BO. 245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245

1 20 .210
140.2.10
1 60 . 2 .1. 0
180. 220
200.220

106. 89
1O6.90
107,. O 3
107. 09
107. 23
107. 10
107.25
107.38
1 08 . 1 3
108. 23
1O8.46
108.58
108. 66
108.86
108.94
1O9. 09
109. 37
109. 45
1O9.71
1O9.67
1O9.95
1 1 0 . 1 4
1 1 0 . 1 4
1 1O. 28
110.48
11O.55
110. 68
1 1 0 . 79
111.15
1 1 1 . 25
111. 38
111. 57
111. 64
1 1 1 . 6O
11 1.48
111. 62
111. 74
11 1.77
111.71
111.87
1 1 1 . 87
111.81
111.78
1 1 1 . 82
111.88
1 1 1 . 82
111.84
111.84
111.92
1 1 1 . 98
112. 05
112. 14
1 1 1 . 99
112.18 '
112. 45
112.64

••", rj- cj r.~

-25.56
-25. 69
-25. 75
-25. 89
-25.76
-25.91
-26.04
-26.79
-26.89
-27. 12
-27.24
-27.32

f~i ~7 l̂ r *— i
il / . Us-

-27 . 60
-27.75
-28. O3
-28. 11
-28.37
-28.33
-28 . 6 1
-28.80
-28. SO
-28.94
-29. 14
_'7'O •-;.' j

-29.34
-29. 45
-29 . 8 1
-29.91
— 3O . 04
-3O. 23
-30 . 30
-3O. 26
-30 . 1 4
-30.28
-30.4O
-3O. 43
— 3O. 37
-30.53
-30.53
-3O.47
-3O. 44
-3O . 48
-3O. 54
-30. 48
-30.50
-30.50
-30.58
-30.64
-30 . 7 1
-30. SO
-30. 65
-30.84
-31. 11
-3 1 . 30

2. 04E— 01
2. 12E-GJ
2,, 20E-01
2.29E-O1
2.37E--01
2.46E-01
2.54E-01
3.05E-O1
3.57E-01
4.07E-01
4.57E-01
5. OBE-01
5.58E-01
6. 09E-O1
6.59E-01
7. 11E-O1
7. 6 IE— 01
8. 11E-01
8 . 62E-0 1
9. 12E-O1
9.63E-01
1.01 E+OO
1 . 06E+00
1 . I'l E+OO
1. 16E+00
1.21 E+OO
1 . 27E+00
1 . 32E+00
1. 37 E+00
1 . 42E+00
1 . 46E+00
1 . 52E+OO
1 . 57E+00
1 . 62 E+OO
1 . 67E+00
1 . 72E+00
1 . 77E+OO
1 . 82E+OO
1 . 87E+00
1 . 92E+OO
1 . 97E+OO
2.02E+00
2. 07E+00
2. 12E+OO
2. 17E+00
2.22E+00
2 . 27E+00
2 . 32E+OO
2.38E+00
2. 43E+OO
2.48E+00
3. O3E+OO
3.53E+00
4. 04E+00
4 . 54E+00
5.O5E+OO



RE I 10-1 Run 2 DRAWDOWN PUMPING WELL RE1 10-1 Paae

12: 40
1 3 : O 0
13:20
13:40
1 4 s OO
1 4 : 20
14:4O
15: 00
15: 2O
15:40
16: 00
1 6 : 20
16: 4O
1 7 : OO
17: 2O
17:40
IB: OO
18:20
18: 40
1 9 : OO
19: 2O
19: 40
£'{..) i OO
1-JO " !̂:!U

20 : 40
21 :OO
2 i : 20
21:40
22 : OO
22 : 2O
22: 40
23:OO
23:20
23: 40
OO: OO
OO: 20
OO: 4O
Ol : OO
Ol:20
Ol : 40
02: 40
03: 40
04:40
OS: 40
06:4O
07:40
08:40
O9:40
10: 40
11:40
12:40
1 3 : 40
14:40
15:40
16: 40
17: 4O

220.220
240.. 220
260.220
280. 230
30O. 23O
3-20. 230
340. 180
360. 100
380. 1OO
4OO. 100
42O. 1 70
440. 25O
460. 200
480. 17O
500. 170
520. 130
540. 120
560.220
580. OtiO
6OO. 2 2O
620. 23̂ 0
64-0 . 22 O
66O. 22O
680. 130
70O. 120
720. 230
740. 300
76O.230
780. 230
800.230
82O. 18O
840.570
860. ISO
•880.080
900. 170
920. 170
940. 170
960. 170
980 . 1 7O
1OOO. 200
1O60. 3OO
1 120. 300
1180. 300
1240. 300
130O. 3OO
1360.200
142O. 200
1480. 200
154O. 2OO
1600. 30 O
1660. 3OO
1720.200
1780.300
1840. 300
1900. 30O
I960. 2OO

111. 57
111. 64
111. 02
11O.68
1 1 1 . 42
109.88
109. 24
109. 74
109.58
109.41
109. 37
109. 19
109. 15
108. 99
109.64
109.59
1 1O. 47
114.26
115.83
115.83
116.13
116. 20
116. 17
116. 29
116.23
116. 37
116.73
116. 67
116. 7 1
116.91
1 16,96
117.03
117. 13
117. 17
117.20
117.34
J 17. 40
117. 4 7
117. 43
117.57
117.72
117.99
11 8. 2O
118.39
118. 19
118.37
118. 14
118.54
118.46
118. 60
118.8O
119.07
119.33
119.27
119.29
119.40

-30. 23
-3O. 30
-29.68
-29.34
-3O. 08
-28.54
-27.90
-28.40
-28.24
-28.07
-28. 03
-27.85
-27. 8 i
-27. 65

*"> O ~'' i"i^u O . •-' l--

-28.25
—29. 1 3
-32. 92
-34.49
-34. 49
—34 . 79
-34 . 86
-34 . 83
-34 . 95
-34.89
-35. 03
"~ •— ' *...' v •_'' /

-35.33
-35.37
-35.57
-35. 62
-35.69
— 35 7*?•_' hJ • /if

-35. 83
-35. 86
-36. 00
-36. O6
-36. 13
-36.09
-36.23
-36. 38
-36.65
-36.86
-37.05
-36 . 85
-37.03
-36.80
-37 . 20
-37. 12
-37.26
-37.46
-37.73
-37.99
-37.93
-37.95
-38.06

5.55E+00
6 . 05E+00
6. 56E+OO
7 . 06E+00
7. 57E+00
8. O7E+00
8.57E+00
9.07E+00
9. 5BE+OO
1.01E+01
1 . 06E+O1
1. 11E+01
1. 16E+01
1.21E+01
1.26E+01
1.31E+01
1.36E+OJ
1.41E+01
1 . 46E+O1
1.51E+01
1.56E+O1
1 .61E+O1
1. 66E+01
1 . 71E+01
1 . 76E+O1
1.82E+01
1 .S7E-<-01
1. .92E-+-01
1 . 97E+01
2. 02E+01
2.O7E+01
2. 12E+01
2. 17E+O1
2.22E+O1
2.27E+01
2.32E+01
2.37E+O1
2.42E+01
2.47E+O1
2 . 52E+0 1
2.67E+01
2.B2E+01
2.97E+O1
3. 13E+01
3.2BE+O1
3.43E+01
3. 58E+01
3.73E+01
3.88E+O1
4 . 03E+0 1
4. 18E+01
4.34E+01
4. 49E+01
4.64E+01
4.79E+O1
4. 94E+01



RE I 10-1 Run 2 DRAWDOWN PUMPING WELL = REI 10-1

18:40
19: 40
20; 40
21:40
22: 40
23:40
00: 40
01: 40
O2 : 40
03: 40
04 : 4O
05: 40
06: 40
07: 40
08 : 4O
09: 40
10: 40
11:4 0
12: 4O
13: 4O
14 : 40
15:40
16:4 0
17: 40
IS: 40
19: 40
20 : 4 0
2 1 : 40
22: 40
23: 40
'OO: 40
01 : 40
O2 : 40
03 '. 40
O4: 40
05: 4O
O 6 : 4 0
07: 40
08 : 4 0
09: 40
10:4 0
1 1 : 40
12:40
13: 40
14:40
15:40
16:40
17:40
1 8 : 40
19: 40
20: 40
21 : 4O
22:40
23: 40
OO: 40
01: 40

j'-! O ~- '•..•* a

2060 .
2 1 4 0 .
2200.
2260.
2320.
2380.
2440.
2 5 or*
2 5 (SO.
2620.
2680.
2740.
2 8 On
2860.
2920.
2980.
3O40 .
3100.
3360.
«T- .—, .--, ̂

3280.
7-i~'4-'. ')
34OO.
3460.
3520.
3580.
364O.
-.'.:• / '•_•' '-..' .

37 6O.
3820.
3880.
3940.
4OOO.
4060.
4 !i 20 .
4180.
424O.
4 300 .
436O.
4420.
44BO
4540.
46OO.
4660.
4720.
4780.
4840.
4900.
4960.
5020 .
5O80.
5140.
52OO.
5260.
5320.

200
ĵ! '-..' '•_•'
200
3OO
3 0 0
2OO
200
2OO
2OO
2OO
200
200
20 O
"OO
30 O
300
3 OO
2OO
2O 0
30O
30O
2OO
•".'OO
3OO
30O
300
200
200
2OO
200
20O
200
200
2OO
2O 0
2OO
2OO
3OO
3OO
7OO
300
3OO
3OO
3OO
300
3OO
3OO
300
300
3OO
300
30O
300
"\OO
3OO
3OO

1 19,
119.
119.
1 19.
120.
12O.
120.
120.
12O.
12O.
120.
12O.
120.
12O.
121.
121.
121.
121.
121.
121.
122.
122.
122.
122.
122.
122.
122.
122.
122.
122.
122.
122.
122.
12.2.
123.
124.
123.
123.
123.
123.
123.
123.
123.
123.
123.
123.
123.
121.
123.
123.
123.
123.
123.
123.
123.
123.

toO
7 0
80
87
07
09
30
17
52
59
56
69
83
85
82
76
85
89
90
95
02
O5
25
16
43
39

68
/ -_̂ '

88
96
/̂•i

O5
O6

19
21
86
93
85
91
93
68
21
29
43

42
46
55
59

-3a. 2.6
-38.36
-38.46
-38.
-38,
-38.
-38.
-38.
-39.
-39.
-39.
-39.
-r\9.
-39.
-40.
-4O.
-40.
-4O.
-40.
-40.
-40.
-40.
-4O.
-40.
-41.
-41.
-41.
-41 .
-41,
-41.
-41.
-41.
-41.
-41.
-41.
-42.
-42.
-42.
-41.
-41.
-41.
-41.
-42.
-42.

D..-.
73
75
96
83
18
r '̂c-~.

49
51
48
42
51

61
68
71
91
82
09
O5
08
21
18
34
39
54
62
59
71

01
Ol
91
99
85
87
52
59

42.51
42.57
42.59
40. 34
41.87
41.
42.
42.
42.
42.
42.

95
09
01
08
12
21

.G9E+01

. 24E->-O j.

. 39E+-0 1

.55E+O1

.70E+01
,85E+01
.OOE+01
15E+01
.30E+01
,45E+O1
.60E+01
, 75E+01
.91E+01
O6E+01
,21E+01
36E+O1
.51E+O1
66E+O1
,81E+01
,9foE+Ol
.12E+01
27E+O1
,42E+01
,57E+01
,72E+01
87E+O1
.02E+01
17E+01
,32E+01
,48E+01
.63E+01
,7BE+O1
.93E+01
,O1E+02
,02E+02
,O4E+02
, O5E-K>2
,07E+O2
,08E+02
,1OE+O2
,11E+02
13E+02
,14E+02
16E+O2
,17E+02
19E+02
,2OE+02
22E+02
,23E+02
25E+02
,27E+02
28E+02
,30E+02
31E+O2
33E+02

-42.2 1.34E+O2



RE: i lo-i Run DRAWDOWN PUMPING WELL -• RE I 1C—i F'aae: 5

02: 40
O3 : 4O
04 : 40
05 n 4 0
06: 40
07 : 40
08: 4O
09: 4O
1C>: 4O
1 1 : 4O
12: 4O
13:40
14: 4O
15: 40
16:40
1 7 : 40
18: 40
19: 40
2O:40
2 1 : 4O
22: 40
23: 40
OOs 4O
01:4 O
0 2:4 O
O 3 : 4' 0
04: 40
O5: 40
06: 40
07 : 40
00: 40
09: 40
1C): 4O
11:4 0
12:40
13:40
14: 4O
15:40
16: 4O
17:40
18:40
1 9 : 40
20 : 4O
21:40
22: 40
23:40
OO: 40
01:40
02: 4O
O3: 40
04: 4O
05: 40
06:40
07:40
08: 40
09 : 00

5 3 SO- 300
5440. 30O
5500. 300
556 On "

;;OO
5620. 30 O
5680. 300
5740. 300
5800. 3OO
5B6O. 300
5920. 300
5980. 300
6040. 300
6 1 OO . 3OO
6160. 500
6220. 3OO
6280 „ 300
6340. 30O
6400. 400
6460. 2OO
6520. 200
6580. 3OO
6640. 300
67OO. 30O
6760. 300
682O. 3OO
6880. 3OO
6940. 30O
7000. 3OO
7T>60 . 3OO
7120. 300
7180. 30O
7240.300
7300 . 300
7360 •. 3OO.
7420. 3OO
7 4' 8 0 ., 3 0 0
754O. 3OO
76OO. 3OO
7660 . 300
7720. 3OO
77BO.200
7840.200
79OO. 3OO
7960.300
8020. 3OO
8080.3OO
8140.300
8200.300
8260. 30O
8320. 30O
838 0. 300
8440. 300
85OO . 3OO
8560. 200
8620. 3OO
8640. 600

123.59
123.. 66
123. 72
3.23. 76
123. 7B
123.79
123.92'
123.86
123. 92
123.92
123. 89
123.88
123. 99
123.89
124.02
124.05
124. 12
124. 18
124.21
124. 16
124.31
124.34
124.29
124.36
124.36
124.39
124.39
124. 49

. 124.58
124.71
124. 1.8
124.21
124.65
124.64
124.58
124.55
1.24. 58
124.51
124.53
124.52
124.56
124.62
124.73
124.78
124.68
124.84
124.96
125.06
125. 12
125.O3
124.94
125. 12
125. 18
124.98
1 25 . O2
125.08

-42.25
—42. 32
-42. 36
-42. 42
-42. 44
-42.45
-42.58
-42.52
-42.58
-42.58
-42.55
-42.54
-42.65
-42.55
-42.68
-42.71
-42.78
-42.84
-42. 87
-42. 82
-42.97
-43. 00
-42. 95
-43.02
-43.O2
-43.O5
-43. 05
-43. 15
-43.24
-43.37
-4:2.84
-42.87
-43.31
-43.30
-43.24
-43.21
-43.24
-43. 17
-43. 19
-43. 18
-43.22
-43.28
-43.39
-43.44
-43.34
-43.50
-43.62
-43.72
-43.78
-43. 69
-43.60
-43.78
-43.84
-43.64
-43.68
-43.74

1 . 36E+02
1 . 37E+02
1 „ 39E+02
1 . 40E-K)2
1 . 42E-S--O2
1.43E+02
1 . 45E+O2
1 . 46E+O2
1 . 48E+02
1 . 49E+02
1.51E+02
1 . 52E+02
1 . 54E+O2
1 . 55E+02
1 . 57E+O2
1 . 58E+02
1 . 60E+O2
1 . 61E+02
1 . 63E+O2
1 . 64E+02
1 . 66E+02
1 . 67E+02
1 . 69E-I-O2
1 . 70E+02
1 . 72E+02
1 . 73E+02
1 . 75E+O2
1 . 76E+02
1 . 7*6E>Hj2
1 . 79E+-02

• l.eiE-t-02
1 . S2E4-02
1 . B4E+02
1 . B5E+02
1 . B7E+02
1 . 89E+02
1 . 9OE+02
1 . 92E+02
1 . 93E+O2
1 . 95E+02
1 . 96E+02
1 . 98E+02
1 . 99E+O2
2.01E+02
2.02E+02
2.04E+02
2.O5E+02
2.07E+02
2.08E+02
2. 1GE+02
2. 11E+02
2. 13E+02
2. 14E+02
2. 16E+02
2. 17E+02
2. 18E+02



RFT 10 1 Run :' D rawdown EXT
ADJUSTED DATA

PUMPING WELL. RE1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE E
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

TIME

1 0 :
10s
10:
1O:
1 1 s
1 1 :
11:
1 1:
11:
1 1 :
I '-i „

.>:. *

12:
3.2:
12:
3.2:
12:
13:
13s
13:
1 3 :
13:
13:
14:
14:
14:
14:
14:
14:
15:
15:
15:
15:
15:
15:
16:
16:
16:
16:
16:
16:

v s
35
45
55
O5
15
25
35
45
55
05
15
25
35
45
55
04
14
25
34
45
54
05
14
25
35
45
55
05
15
25
35
45
55
04
15
25
35
45
55

FRENCH LTD,
275-14
RE I 10-3. RUN # 2
DRAWDOWN
RE I 10-1 INPUT 1

0. 166 FEET
13-Oct-S6

10:25
81.34 FEET

E . T .
(M1N)

8725.
8735.
8745.
8755.
8765.
8775.
8785.
8795.
8805.
8815.
8825.
8835.
8845.
8855.
8865.
8875.
8884 „
8894.
8904.
89 1 4 „
8924.
8934.
8944.
8955.
8965.
8975.
8985.
8995 .
9005 .
9O15.
9025.
9035.
9045.
9055.
9065.
9075.
9084 .
9095.
9 1 05 .
9115.

ooo
O7 1
07O
O72
072
072
072
072
072
1 02
090
090
090
O90
090
120
97O
970
97O
970
97O
97 O
970
020
080
08O
080
O8O
080
O80
080
080
oao
O80
020
020
970
080
080
O80

LEVEL

3.24.,
124.
3.24.
325.
125.
125.
124.
124.
125.
1 25 .
124.
1 24 .
1 22 .
125.
125.
125.
125.
124.
124.
124.
124..
124.
124.
124.
124.
124.
125.
125.
125.
125.
125.
125.
125.
125.
125.
125.
125.
125.
125.
125.

97
83
96
OS
11
00
90
88
07
08
87
98
30
46
54
64
57
76
51
57
48
4O
41
44
53
53
63
69
79
38
4O
43
41
31
41
47
77
83
73
79

Delta H

-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-40 .
-44.
-44.
-44.
-44.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-43.
-44.
-44.
-44.
-44.
-44.
-44.
-44.
-43.
-44.
-44.
-44.
-44.
-44.
-44.

63
47

62
74
77
66
56
54
73
74
53
64 .
96
12
20
30
23
42
17
23
14
O6
07
10
19
19
29
35
45
O4
06
09
07
97
07
13
43
49
39
45

2
2
2
•̂j
2
2
2
JL.

2
2
2
x'!

2
2
2
2
2
jLi

JL.

2
2
2
2
2
2
<-j

2
2
2
2
2
2
2
2
2
2
2
2
2
*">

t/r2

.

.

.

.

.
„
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
•
.
.
.
.
•
.
.
.
.
.
.
.
.
.

20EH-02
20E-I-02
20E+02
21E+02
21E+02
21E+O2
21E-I-02
22E+02
22E+O2 •
22E+O2
22E402
23E+02
23E+O2
23E-K>2
23E+02
24E+02
24E+O2
24E+02
24E+02
25E+02
25E+-02
25E+O2
25E+02
26E+02
26E+O2
26E+O2
26E+02
27E+02
27E-K12
27E+02
27E+02
28E+02
2SEH-02
2BE+02
28E+02
29E+02
29E+02
29E+02
29E+02
3OE+02



RE I 10 1 Run Drawdown E X T .
ADJUSTED DATA

1 •- PUMPING WELL. = RE I 1.0-1 Page 2

1 7 : O5
17: IS
17:25
17:35
17:45
17: 55
1 8 : O5
IS: 15
18:25
18: 35
18:45
18:55
1 9 : O5
19: 15
1 9 : 25
19:35
19:45
19:55
2 0 : 0 5
20 : 15
20: 25
20: 35
2O:45
20: 55
2 1 : O5
21:15
21:25
21 :35
21 :45
2 1 : 55
22:05
22: 15
22:25
22:35
22:45
22: 54
23:O5
23: 14
23:25
23 : 34
23:45
23:55
OO : O5
00: 15
00:25
OO : 35
00: 44
OO : 55
01:04
01: 15
0 1 : 25
Ol:35
01:45
Ol:55
02 : 05
02 : 1 4

9125.080
9135. 080
9.145.080
9155.080
9165. 08O
9175.080
9185.O80
9195.080
92O5. O8O
9215. 08O
9225. O80
9235. 08O
9245. 08O
9255. O8O
9265. O80
9275.070
9285. 08O
9295.080
9305. 080
9315. 080
9325. O80
9335.080
9345.080
9355. 080
9365. O8O
9375.080
9385. 080
9395. 080
9405. 080
9415.080
9425. O80
9435. 08O
94 45. O 80
9455.080
9465. O8O
9475.020
9485. O2O
9495. O2O
9505.020
9515.O2O
9525. O2O
9535. 02O
9545. O2O
9555.020
9565. 03O
9575.030
9585. O3O
9595. 030
9605. 030
96.1.5. 03O
9625.030
9635 . 030
9645.030
9655.030
9665 . 030
9675.030

125.69
125.86
125.74
125.73
125.80
125.87
125.74
125.69
123.61
125.67
125.51
125.44
125. 64
125.43
125.58
125.57
125.47
125.63
125.48
1 r~\c? er-y

ji <~t m tJ /

125. 66
1 25 . 70
125.61
125.58
125.48
125.50
125.46
125.69
125.7O
125. 67
125.74
125.71
125.76
125.73
125. SO
125.76
1 25 . 69
125.83
125.93
125.83
125.84
125.81
125.84
125.86
125.89
125.86
125.90
125.87
125.87
125.93
125.93
125.96
125.93
125.93
1 26 . 0 1
125.94

-44.35
-44.52
-44.40
•-44. 39
-44.46
-44.53
-44.40
-44.35
-42.27
-44.33
-44. 17
-44. 1O
-44.3O
-44.O9
-44.24
-44.23
-44. 13
-44 . 29

• -44. 14
-44.23
-44.32
-44.36
-44.27
-44.24
-44. 14
-44. 16
-44. 12
-44.35
-44 . 36
-44.33
-44.40
-44.37
-44.42
-44.39
-44.46
-44.42
-44.35
-44.49
-44.59
-44.49
-44.50
-44.47
-44.50
-44.52
-44.55
-44.52
-44.56
-44.53
-44.53
-44.59
-44.59
-44.62
-44.59
-44.59
-44.67
-44.60

2. 3OE-I-02
2. 30E-I-O2
2.30E+02
2.31E+02
2.31E-I-02
2.31E+O2
2. 31E+02
2.32E+02
2.32E+O2
2.32E+O2
2.32E+02
2.33E+02
2. 33E+02
2. 33EH-02
2.33E+02
2. 34E-+-02
2.34E+02
2 . 34E+02
2.34E+02
2.35E+02
2.35E+02
2.35E+02
2.36E+02
2. 36E+O2
2. 36E+O2
2. 36E+O2
2.37E+02
2.37E+02
2.37E+O2
2.37E+02
2. 3SE+02
2.38E+O2
2.38E+02
2. 38E+02
2.39E-K>2
2. 39E+02
2. 39E+02
2.39E+O2
2.40E+02
2.40E+02
2. 4OE+O2
2.40E-+-02
2.41E+02
2.41E+02
2.41E+02
2.41E+02
2.42E+02
2.42E+02
2.42E+02
2.42E+02
2.43E+02
2.43E+02
2.43E+02
2.43E+O2
2.44E+02
2.44E+02



REJ 10-1 Run 2 Drawdown EXT. 1
ADJUSTED DATA

PUMPING WELL = RE I 10-1

02: 25
02 : 34
O2:45
02: 55
03:04
03: 15
03:24
03:35
O3:44
03:55
O4:O4
O4 : J 5
O4:25
04: 34
04:45
04:54
O5n 05
05: 14
05:25
05: 34
OS: 45
05:55
06: 04
06: 15
06:24
06:35
O6: 44
06:55
07: OS
07 : 1 5
O7:25
O7: 35
07:45
07 : 55
08: OS
08: 15
08:25
OS: 35
08 : 45
08:55
O9:04
09 : 1 5
09:24
09:28

96S5.030
9695. O30
9705. 030
9715.O3O
9725. OOO
9735. OOO
9745. 000
9755. 100
9765.000
9775. 000
9785.000
9795. 000
9805. OOO
9815.000
9825. OOO
9835. OOO
9845. OOO
9855. OOO
9965. OOO
9875. OOO
9335. OOO
9895. 000
9905. 000
9915.000
9925. 000
9935. OOO
9945. 000
9955.000
9965. 100
9975. 1OO
9985. 10O
9995. 100
1OOO5. 1OO
10015. 1OO
10025. 1OO
10O35. 100
10045. 100
1O055. 1OO
1O065. 100
10O75.OOO
1 OO85 . OOO
10095. OOO
10105. 000
1 0 108. 2OO

125.94
125.91
125.89
125. 91
125.91
1 25 . 96
125.99
125.93
125.97
125.97
1 26 . 0 1
125.67
125.79
125.74
125.51
125.54
125.71
125.66
126.07
126.07
1 26 . O7
126.1 0
126.09
125.71
125.73
125.84
126. 06
126. 04
126.07
1 26 . 00
126.01
1 26 . OO
1 26 . O 1
1 26 . 04
126. 14
126. 1O
126. 16
126. 16
126. 10
126.07
126. 11
126. 16
126. 17
126.17

-44. 60
-44 . 57
-44.55
-44. 57
-44.57
-44.62
-44.65
-44.59
-44.63
-44.63
-44.67
-44.33
-44.45
- 44 . 40
-44. 17
-44.20
-44.37
-44.32
-44.73
-44.73
-44.73
-44.76
-44.75
-44.37
-44.39
-44 . 50
-44.72
-44.70
-44.73
-44. 66
-44.67
-44.66
-44.67
-44. 7 O
-44.80
-44.76
-44 . 82
-44.82
-44.76
-44.73
-44.77
-44.82
-44.83
-44.83

2.44E+02
2.44E-K>2
2.45E+02
2. 45E+O2
2. 45E+02
2.45E+O2
2. 46E-I-02
2. 46E+02
2.46E-I-02
2.46E+02
2.47E+O2
2.47E+02
2.47E+O2
2.47E+02
2.48E+02
2.48E+02
2.48E+02
2.48E-K)2
2.49E+-02
2.49E-K>2
2.49EH-02
2.49E-I-O2
2.50E+02
2.50E+O2
2.50E-I-02
2.50E+02
2.51E+02
2.51E4O2
2.51E-I-02
2.51E-K>2
2.52EH-02
2.52E+02
2.52E-I02
2.52E+O2
2.53E+02
2.53E+02
2.53E+02
2.53E+O2
2.54E+02
2.54E+02
2.54E-MD2
2.54E+02
2.55E-I-02
2.55E+02



rtEl 10-1 Run 2 RECOVERY' PUMPING WELL = RE. 1 1O-1 oaqe? 1

TEST NAME: RE I 1O-1 RUN tt 2
TEST TYPE: RECOVERY
WELL NUMBER: RE I 10-1 INPUT 1
RADIUS: O. 1 fa 6 FEET
START DATE: 07-Oct-86
START TIME: 11: 10
WATER START LEVEL: 81.34 FEET
WATER STOP LEVEL:
TOTAL PUMPING

TIME

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

1O
1C
10
10
10
10
10
10
10
io
10
10
10
10
1 0
10
10
10
10
11
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
16
17
17
17
18
18

TIME:

E.T.
( M I N )

0 .017
O. 034
0. 050
0 . 067
0. 084
0. 10O
0. 117
0 . 1 34
0. 150
0. 167
0 . 257
0.341
0.424
0. 507
O.591
0.674
0.757
0.841
O.924
1 . 007
1.413
1 . 747
2. O80
2.413
2.747
3.080
3.413
3.747
4. 080
4.413
4.747
5 . O80
5.413
5.747
6 . 080
6.413
6.747
7 . 080
7.413
7.747
8.080
8.413

127. 32
1 O2 10. 6

LEVEL

124.36
123.90
123.43
122.99
122.53
122. 10
121.66
121.23
12O.81
1 2O . 4 1
118.31
116.53
114.88
113. 35
111.94
110.65
1O9.46
108.37
1 07 . 39
106.47
1 03 . O7
101.21
99.97
99. 11
98.52
98. IO
97.80
97.56
97.39
97.25
97. 14
97. O4
96.96
96.88
96.82
96.75
96.71
96.65
96.61
96.56
96 . 52
96.48

FEET
MIN

Delta H
(REC)

2.96
3.42
3.89
4.33
4.79
5.22
5.66
6.09
6.51
6.91
9.01
1 0 . 79
12.44
13.97
15.38
16.67
17. 86
18.95
19.93
20 . 85
24.25
26. 11
27.35
28.21
28.80
29.22
29.52
29.76
29.93
30.07
30 . 1 8
30.28
30. 36
3O.44
30. 5O
30.57

. 30.61
30.67
30.71
3O. 76
3O. 80
30 . 84

-

Delta H
(RES)

43.02
42.56
42.09
4 1 . 65
41. 19
40.76
40.32
39.89
39.47
39.07
36. 97
35. 19
33.54
32 . 0 1
30. 6O
29.31
28. 12
27.03
26.05
25. 13
21.73
19.87
18.63
17.77
17. 18
16.76
16.46
16.22
16. O5
15.91
15.80
15.70
15.62
15.54
15.48
15.41
15.37
15.31
15.27
15.22
15. 18
15. 14

t/r2

4.28E-04
S.57E-O4
1 . 26E-03
1.69E-03
2. 12E-03
2.52E-03
2.95E-03
3.38E-03
3.7BE-O3
4.21E-03
6.48E-03
S.59E-03
1 . O7E-O2
1 . 28E-02
1 . 49E-02
1 . 70E-02
1.91E-O2
2. 12E-02
2 . 33E-02
2.54E-02
3.56E-02
4.40E-02
5.24E-O2
6.O8E-O2
6.92E-02
7.76E-02
8.60E-02
9.44E-02
1.O3E-01
1. 11E-01
1.20E-01
1.28E-O1
1.36E-01
1.45E-01
1.53E-01
1.62E-01
1.70E-01
1.78E-01
1.B7E-01
1.95E-01
2.04E-01
2. 12E-01

t/t

6. O1E+05
3.OOE+O5
2.04E+05
1 . 52E+O5
1 . 22E+05
1 . 02E+05
8. 73E+04
7.62E+04
6.B1E+04
6. 11E+04
3.97E+04
2.99E+04
2.41E+04
2.O1E+04
1 . 73E+04
1 . 52E+O4
1 . 35E+O4
1.21E+04
1. 11E+O4
1.01E+04
7.23E+O3
5.B5E+03
4.91E+O3
4. 23E+O3
3.72E+03
3.32E+03
2.99E+03
2.73E+03
2.5OE+O3
2.31E+03
2. 15E+03
2. O1E+03
1 . B9E+03
1 . 78E+03
1 . 68E+O3
1 . 59E+03
1.51E+03
1 . 44E+03
1 . 38E+03
1 . 32E+03
1.26E+03
1.21E+03
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11:18
11:19
11:19
11:19
1 1 : 20
11:22
11:24
11:26
11:28
1 1 : 30
1 1 : 32
1 1 : 34
1 1 : 36
11:38
1 1 : 40
1 1 : 42
11:44
11:46
1 1 : 46
1 1 : 50
11:52
11:54
11:56
11:58
1 2 : OO
12:02
12:04
12: O6
12:08
12: 10
12: 12
12: 14
12: 16
12: 18
12:20
12: 22
12:24
12:26
12:28
12:30
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13: 10
13:30
13:50
14: 10
14:30
14:50
15: 10

S.747
9 . 080
9.413
9.747
10. 08O
12. 115
14.115
16. 115
18. 115
20. 115
22. 115
24. 115
26. 115
28. 115
30. 115
32. 115
34 .115
36 .115
38.115
40. 115
42.115
44. 115
46. 115
48. 115
50. 115
52. 115
54. 115
56. 115
58. 1 15
6O. 115
62. 102
64.492
66. 188
68. IBB
70. 188
72. 188
74. 188
76. 188
78. 188
80. 188
82. 188
84. 188
86. 188
88. 188
90. 188
92. 188
94. 188
96. 188
98. 188
120. 110
140. 110
160. 120
180. 120
200. 120
220. 120
240. 120

96. 44
96.41
96. 38
96.34
96 . 3 1
96. 14
95.99
95.88
95.76
95.68
95.59
95.52
95.45
OC" TOVo . ot)
QKT TT-
/ *J • •_« 4..

Ot=] 'T'A
/ wJ • riC. CJ

95.21
95. 15
95. 11
95.06
95.01
94.96
94.94
94.88
94.83
94.81
94.76
94.73
94.71
94.66
94.64
94.59
94.56
94.53
94.51
94.48
94.45
94. 42
94.39
94.36
94.33
94.31
94.28
94.26
94.22
94.21
94. 18
94. 15
94. 12
93.88
93.66
93.49
93.32
93. 15
92.99
92.85

30.88
30 . 9 1
3O.94
30. 98
3 1 . 0 1
31. 18
3 1 . 33
31.44
31.56
31.64
31.73
3 1 . BO
3 1 . 87
31.94
32.00
32. O6
32. 11
32. 17
32.21
32.26
32 . 3 1
32.36
32.38
32.44
32.49
32.51
32.56
TO RO
•_.' Ji- • t*J f

T-"i ^_ H
O *:. . O 1

32.66
32.68
32.73
32.76
32.79
32.81
32.84
32.87
32.90
32.93
32.96
32.99
33.01
33.04
33.O6
33. 10
33. 11
33. 14
33. 17
33.20
33.44
33.66
33. B3
34.00
34.17
34.33
34.47

15. 10
15.07
15.04
15.00
14.97
1 4 . SO
14.65
14.54
14.42
1 4 . 34
14.25
14. 18
14. 11
14.04
13.98
13.92
13. 87
13.81
13. 77
13.72
13.67
13.62
13.60
13.54
13.49
13.47
13.42
13.39
13. 37
13.32
1 3 . 30"
13.25
13.22
13. 19
13. 17
13. 14
13. 11
13.08
13.05
13.02
12.99
12.97
12.94
12.92
12.88
12.87
12.64
12.81
12.78
12.54
12.32
12. 15
11.98
11.81
11.65
11.51

2.20E-01
2.29E-01
2.37E-01
2.46E-01
2.54E-01
3.05E-01
3.56E-01
4.06E-01
4.57E-01
5.07E-01
5.57E-01
6.O8E-O1
6.5BE-O1
7.09E-01
7.59E-01
B.O9E-01
8. 60E-01
9. 10E-01
9.61E-01
1.01E+00
1 . 06E+00
1.11 E+OO
1. 16E+OO
1 . 21 E+OO
1 . 26E+00
1.31 E+OO
1 . 36E+OO
1.41 E+OO
1 . 46E+00
1 .51 E+OO
1 . 57E+00
1 . 63E+OO
1 . 67E+00
1 . 72E+00
1 . 77E+OO
1 . 82E+OO
1 . 87E+OO
1 . 92E+OO
1 . 97E+OO
2.O2E+OO
2.07E+00
2. 12E+00
2. 17 E+OO
2. 22E+OO
2.27E+00
2.32E+00
2.37E+00
2.42E+00
2.47E+OO
3.03E+OO
3.53E+00
4.O4E+00
4.54E+00
5. O4E+00
5.55E+OO
6.05E+00

1. 17E + 03
1. 13E+03
1 . O9E+O3
1 . 05E+03
1 . O1E+03
B.44E+02
7.24E+02
6.35E+02
5.65E+02
5.O9E+O2
4. 63E+02
4.24E+O2
3.92E+02
3. 64E+02
3. 40E+02
3. 19E+02
3. OOE+02
2.84E+O2
2. 69E+02
2.56E+02
2.43E+02
2.32E+02
2.22E+02
2. 13E+02
2.05E+02
1 . 97E+02
1 . 90E+02
1 . B3E+02
1 . 77E+02
1.71E+O2
1 . 65E+02
1 . 59E+02
1 . 55E+02
1 . 51E+02
1 . 46E+02
1 . 42E+O2
1 . 39E+02
1 . 35E+02
1 . 32E+02
1 . 28E+O2
1 . 25E+02
1 . 22E+O2
1. 19E+02
1. 17E+02
1. 14E+O2
1. 12E+O2
1 . O9E+02
1 . 07E+02
1.05E+02
B.60E+01
7.39E+01
6.48E+01
5.77E+01
5.20E+01
4.74E+01
4 . 35E+0 1
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15:30
15:50
16:1 0
16: 30
16:49
17: 10
17:30
17:50
IB: 10
1 8 : 30
18:50
19: 10
19:3O
19:49
20 : 1O
20: 30
20:50
21: 10
2 1 : 30
21:50
22: 10
22: 30
22:49
23: 10
23: 30
23:50
OO: 1O
OO : 3O
OO: 5O
0 1 : 1 0
01 : 30
0 1 : 50
02: 10
02: 30
02:50
03: 1O
03 : 3O
O3: 50
04 : 50
05:50
06 : 50
07 : 50
OB : 5O
09 : 50
1O:5O
1 1 : 50
12:50
13:50
1 4 : 50
15: 50
16:5O
17:50
18:50
19:50
20:50
21:50

260. 12O
280. 120
3OO. 12O
320. 050
340. O50
360. O50
380. 050
400. 050
420. 05O
440. 050
460. 050
480. 050
500 . O50
520 . 050
540. 050
56O. 050
5 BO. 05 O
600. O50
620.050
640.050
660. 05O
680. 050
700. O50
720.05O
740. 05O
760. 100
760. 100
800. 100
820. 10O
840. 10O
860. 1OO
880. 10O
900 . 1 00
92O. 1OO
94O. 1OO
960. 100
980. 1OO
10OO. 1OO
1 060 . 3OO
1 12O. 300
1 ISO. 3OO
1240. 300
1300. 30 O
1360. 300
1420. 300
1480.300
1540. 300
1 600 . 3OO
1660.300
1720. 100
1780. 100
1840. 100
1900. 10O
1960. 100
2020. 1OO
2080. 100

92. 73
92.59
92.48
92.36
92.25
92. 15
92.05
91.95
91.85
91.76
91.68
91.59
91.52
91.43
9 1 . 36
91.29
91.22
91. 15
91.07
91.00
90.93
90.87
90 . 82
90. 76
90. 7O
90.63
90.59
90.53
90.46
90 . 40
9O. 36
90.30
90.25
90.20
90. 14
90. 10
9O. O4
9O. OO
89.86
89.71
89.59
89.46
89.34
89.24
89. 13
89 . 03
88.91
88.82
88.71
88.61
88 . 53
88.43
88.34
88.24
88. 17
88.09

34 . 59
34 . 73
34.84
34.96
35 . O7
35. 17
35.27
35.37
35.47
35.56
35.64
35.73
35 . 80
35.89
35.96
36 . 03
36. 10
36. 17
36.25
36 . 32
36 . 39
36.45
36 . 50
36.56
36.62
36.69
36.73
36.79
36.86
36.92
36. 96
37. 02
37. 07
37. 12
37. 18
37.22
37.28
37.32
37.46
37.61
37.73
37.86
37.98
38.08
38. 19
38.29
38.41
38. 50
38.61
38 . 7 1
38.79
38.89
38.98
39 . 08
39. 15
39.23

1 1 . 39
1 1 . 25
11.14
1 1 . 02
10.91
10.81
10.71
10.61
10.51
10.42
10.34
1O.25
10. 18
10.09
10.02
9.95
9. '38
9.81
9.73
9.66
9. 59
9.53
9.48
9.42
9.36
9.29
9.25
9. 19
9. 12
9.06
9. O2
8.96

. 8.91
8.86
8. BO
8.76
8.70
8.66
8.52
8.37
8.25
8. 12
8. OO
7 . 90
7.79
7.69
7.57
7.48
7. 37
7.27
7. 19
7.09
7.00
6.90
6.83
6.75

6. 56E+00
7. 06E+OO
7. 56E+00
8. 07E+OO
B.57E-K>0
9.07E+00
9.5BE+00
1.01E+01
1.06E+O1
1. 11E+01
1 . 1 6E-K> 1
1.21E+01

. 1.26E+01
1.31E+01
1.36E+01
1.41E+01
1.46E+01
1.51E+01
1.56E+01
1.61E+01
1.66E+01
1.71E+01
1.76E+01
1.B1E+01
1.B7E+01
1. 92E-K.il
1.97E+01
2.02E+01
2.07E+01
2. 12E+01
2. 17E+O1
2.22E+01
2.27E+01
2.32E+01
2.37E-I-O1
2.42E+01
2.47E+01
2.52E+01
2.67E+01
2.82E+01
2.97E+01
3. 13E+01
3.2BE+01
3.43E+O1
3.58E-I-01
3.73E+01
3.88E+01
4.O3E+01
4. 18E+01
4 . 33E+O 1
4.49E+01
4.64E+01
4.79E+01
4.94E+01
5.09E+O1
5.24E-+-01

4. 03E+01
3.75E+01
3. 5OE+O1
3.29E+01
3. 1OE+O1
2. 94E>Oi
2.79E+01
2.65E+01
2.53E+O1
2.42E+01
2.32E+01
2.23E+01
2. 14E+01
2. 06E+01
1.99E+01
1.92E+01
1.66E+01
1 .SOE-i-Ol
1.75E+01
1.70E+01
1.65E+O1
1 . 60E+0 1
1.56E+01
1 . 52E+O 1
1.48E+01
1.44E+O1
1.41E+01
1.38E+01
1.35E+Q1
1.32E+01
1.29E+01
1.26E+01
1.23E+01
1.21E+01
1. 19E+O1
1. 16E+01
1. 14E+01
1. 12E+O1
1 .O6E+01
1.O1E+01
9.65E+00
9. 23E+00
8: 85E+OO
8. 51E+00
8. 19E+OO
7. 90E+OO
7. 63E+OO
7.38E+OO
7. 15E+OO
6.94E-K>0
6. 74E+00
6.55E+00
6. 37E+00
6.21E+OO
6. O5E+00
5.91E+00
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22:50
23: SO
00 : 50
0 1:50
02:50
03:50
O4 : 50
O5:50
06 : 50
07 : 50
08 : 50
09: 5O
10:50
1 1 : 50
12:50
13:50
1 4 : 50
15:50
1 6 : 50
1 7 : 5O
18:50
19:50
20 : 50
2 1 : SO
22 : 50
23: 50
OO: 50
0 1 : 50
02:50
03: 5O
04 : 50
05: 50
06: 5O
07:50
OB : 50
O9: 5O
1 0 : SO
1 1 : 04

2140. 100
2200. 1OO
2260. 100
2320. 10O
2380. 1OO
2440. 1OO
2500. 10O
2560. 1OO
2620. 100
2660. 1OO
2740.200
2 8 <">(">. 2OO
2860.200
2920. 100
2980 . 20O
3040. 2OO
31 OO. 2i"M~>
3160.2OO
3220.200
3280. 200
334O. 2OO
340O. 20O
3460. 200
3520. 2OO
3580. 200
3640. 200
37OO. 200
3760. 20O
3820.200
3880. 20O
3940.200
4000. 20O
4060. 200
4120. 2OO
4 1 BO . 2OO
4240.200
43OO. 200
4314.SOO

83.01
87.93
87.86
67.78
87.71
87.63
87.56
87. 5O
87.43
87.37
87. 3O
87.24
87. 18
87. 13
87.07
87 . 00
86. 94
86.88
86. 83
86.77
86.71
86.67
86.61
86.57
86.53
86.47
86. 43
86. 38
86.33
86.28
86.23
86. 18
86. 14
86. 1O
86 . OS
86. 03
85.98
85.97

39.31
39.39
39.46
39.54
39.61
39.69
39. 76
39.82
39.89
39.95
40.02
4O. OS
40. 14
4O. 19
40.25
40 . 32
4O. 38
40.44
40.49
4O.55
4O.61
4O.65
40.71
40. 75
40.79
40.85
40.89
4O.94
4O. 99
41.04
41.09
41. 14
41. 18
41.22
41.27
4 1 . 29
41.34
4 1 . 35

6.67
6.59
6.52
6.44
6 . 37
6.29
6.22
6. 16
6.09
6 . 03
5.96
5 . 90
5.84
5.79
5.73
5.66
5 . 6O
5.54
5.49
5.43
5.37
5.33
5.27
5.23
5. 19
5'. 13
5 . 09
5.04
4.99
4.94
4.89
4.84
4.80
4.76
4.71
4.69
4.64
4.63

5.39E+01
5.54EH-01
5.70E+01
5.85E+O1
6. OOE-t-01
6. 15E+01
6. 3QE+01
6.45E+01
6.60E+01
6.75E+O1
6.91E+O1
7.06E+O1
7.21E+O1
7. 36E+O1
7.51E+01
7. 66E+01
7. 81E+01
7.96E+01
8. 12E+01
8.27E+01
S.42E+O1
8.57E+O1
8.72E+01
8.87E+O1
9.O2E+O1
9. 17E+O1
9.32E+OJ.
9.48E+O1
9.63E+O1
9.78E+01
9.93E+01
1 . 01E+O2
1 . 02E+O2
1 . O4E+O2
1 . O5E+O2
1 . 07E+02
1 . OBE+02
1 . O9E+O2

5.77E+00
5. 64E+OO
5.52E4-00
5. 40E+OO
5.29E-1-00
5. 18E+OO
5. 08E+OO
4. 99E+OO
4 . 90E+00
4.B1E-+-OO
4 . 73E+00
4. 65E+OO
4. 57E+00
4. 50E+OO
4. 43E+OO
4. 36E+00
4-. 29E+00
4. 23E+OO
4. 17E+OO
4. 11E+00
4. 06E+QO
4. OOE+OO
3. 95E+OO
3. 90E+OO
3.85E+00
3. BOE+00
3. 76E+00
3.72E+OO
3.67E+OO
3. 63E+OO
3.59E+OO
3. 55E+OO
3.51E+00
3. 48E+OO
3. 44E+00
3. 41E+00
3. 37E+OO
3.37E+OO
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PROJECT MANE
PROJECT NUHB
TEST NAME :
TEST TYPE s
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

O9: 00
09: OO
O9: OO
09 : OO
O9 : OO
09 : OO
09: 00
09:00
09: OO
09: OO
O9 ; OO
09: 00
09:00
09: OO
09 : 00
09: OO
09: 00
09: 00
O9: 00
09 : OO
O9 : 0 1
09:01
OS' : 0 1
09 : 02
09: 02
09:02
O9 : 03
09 : O3
O9 : 03
09:04
O9:04
09: O4
09:05
09:05
09 : O5
09: 06
09: 06
09:06
09:07
09:07
09:07

:
:ER : -

:

LEVEL:

E . T .
( M I N )

o . ooo
0 .017
0. 034
O.050
0 . 067
O.OS4
0. 100
0 . 1 1 7
0. 134
0. ISO
0. 167
0.257
0. 34O
0. 424
0. 507
0.59O
0.674
0.757
0. 84O
0.924
1 . 007
1.41 4
1 . 748
2.081
2.414
2. 748
3 . 08 1
3.415
3.748
4.081
4.414
4. 748
5 . 08 1
5.414
5.748
6. OBI
6.415
6.748
7 . 08 1
7 .415
7.748

FRENCH LTI
275-14
RE I 10-1
DRAWDOWN

RE I 11
427.782

07 -Get -86
O9: 00
78.42

LEVEL

78.42
_. 99,, 99
O '"> O C;/ / . / /

-99. 99
_. a o a o

—99. 99
-99.99
_ o o ,99
-99.99
-..09 _ 99
—99 > 99

78. 42
78. 42
78. 42
78.42
76. 42
78 .42
7S.42
78. 42
78. 42
78.42
78.42
78.42
78. 42
78.42
78.42
78.42
78.42
78.42
78. 42
78.42
78. 42
78.42
78.42
78.42
78.42

. 78.42
78. 43
78. 43
78.43
78.43

RUN tt 2

INPUT 2
FEET

FEET

Delta H

0. 00
• 178.41

178.41
178. 41
178. 4 1
178.41
178.41
178.41
178.41
178. 41
178. 4 1
0 . 00
0. 00
0. 00
0 . 00
O. 00
O. 00
0 . OO
O. 00
O. OO
0. 00
O. OO
0 . OO
0.00
0 . 00
O . OO
0.00
O. 00
0. OO
0 . 00
0 . 00
0. 00
0. 00
O . OO
0 . OO
0 . 00
0 . 00

-0.01
-0. 01
—0. 01
-0.01

t/r2

0 . OOE+00
6. 45E--11
1.29E-10
1 . 90E-10
2. 54E-10
3. 19E-1O
3.79E-10
4. 44E.-JO
5.09E-10
5.69E-10
6. 34E--10
9.75E-10
1 . 29E-09
1,61E-09
1 . 92E-09
-? _ 24 E— (~'9
2.56E-09
2.87E-09
3. 19E-09
3.51E-09
3.82E-09
5. 37E-O9
6.63E-09
7.90E-09
9. 16E-O9
1 . 04E-O8
1. 17E-08
1 . 30E-O8
1 . 42E-08
1 . 55E-08
1 . 68E-08
1 . 80E-OB
1 . 93E-08
2. O5E-08
2. 18E-08
2. 3 IE-OS
2.43E-08
2.56E-08
2.69E-OS
2.8 IE-OS
2.94E-OS



RE I 10-1 Rur DRAWDOWN - OBSERVATION WELL. = RE I 11

09 : 08
09: OB
00. r>p

09: 09
O9 : O9
09: 09
09: 10
09: 12
O9: 14
09 : 1 6
09: 18
09: 2O
O9: 22
09: 2 4
09 : 26
09: 28
O9; 30
09 : 32
O9: 34
09: 36
09:33
09: 40
O9.-42
09: 44
09:46
09: 49
09: 50
09: 52
O9:54
09:56
09s 53
1 O : OO
10: 02
1O:04
10: O6
1O: 08
1O: 1O
1 0 : 1 2
1 0 : 1 4
1C: 16
1O: 18
1O: 2O
1O-.22
1O:24
10:26
1O:28
10:30
1O:32
10:34
1O: 36
10: 38
1 1 : 00
1 1 : 20
1 1 : 40
1 2 : 00
12: 2O

8. 081
B .415
8.748
9 . OS 1
9.414
9.748
1 0 . 08 1
12. 1O8
14. 152
16. 152
18. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32. 197
34.197 •
36,, 197
38,. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54. 197
56.217
58. 100
60.245
62. 245
64.245
66.245
68.245
70.245
72. 245
74.245
76.245
78.245
80.245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120.210
140. 21 0
160.210
180.220
2OO. 220

78 . 4 3
78. 43
78.43
78. 43
78. 43
78. 43
78. 43
78 . 44
78.44
78.46
78.47
78. 49
78. 5O
78.52
78.54
78.57
78.59
78. 61
78. 64
78.66
78.69
76. 71
78 . 73
78.76
78.78
78. 81
78.83
78.86
78.88
78.91
78.93
78. 95
78.98
79. OO
79. O3 '
79. O5
79.O7
79. 1O
79. 12
79. 14
79. 16
79. 19
79.21
79.23
79.25
79.28
79.30
79. 32
79.34
79.37
79 . 39
79.61
79.82
79.99
80. 16
80.32

-0- 01
—0 . 01
-0,,01
—0. 0 1
— o . 0 1
-O. 01
-0 . 0 1
— o. 02
-O. 02
-0.04
-0 . 05
-O. O7
-0 . 08
— O. 10
-O. 12
-O. 15
-0 . 1 7
-0. 19
-0. 22
-O. 24
-0. 27
-O. 29
-0.31
-O. 34
-O.36
-0 . 39
-0 . 4 1
-0.44
-0.46
-0. 49
-0 . 5 1
-O.53
-0.56
-0 . 58
-O.61
-0.63
-0.65
-O.68
-O.70
-O.72
-0.74
-0 . 77
-0 . 79
-O.81
-0.83
-0.86
-O.B8
-0.90
-0.92
-0.95
-0.97
-1. 19
-1.40
-1.57
-1.74
- 1 . 90

3.07E--08
3. 19E--08
3.32E-08
3. 45E-08
3. 57E— OS
3.70E-08
3 . 83E-08
4.59E-08
5.37E-03
6. 13E-O8
6.89E-08
7 . 65E-O8
8.41E-08
9. 17E-O8
9.92E-OS
1 . 07E-O7
1. 15E-07
1 . 22E-O7
1 . 30E-07
1 . 37E--O7
1 . 45E-07
1 . 53E-O7
1 . 60E-07
1 . 68E-07
1 . 75E-07
1 . 83E-07
1 . 90E--07
1 . 98E-07
2.06E-07
2. 13E-O7
2.20E-07
2. 29E— O7
2 . 36E-07
2. 44E-O7
2.51E-O7
2.59E-O7
2.67E-07
2.74E-O7
2 . 82E-07
2 . B9E-07
2..97E-07
3.O5E-O7
3. 12E-07
3.2OE-O7
3.27E-07
3.35E-07
3.42E-07
3.50E-O7
3.58E-07
3.65E-O7
3.73E-07
4.56E-07
5.32E-07
6.08E-07
6.84E-07
7. 60E-07



RE I 10--1 Run DRAWDOWN OBSERVATION WELL = RE1 11 Pane- 3

12: 40
1 3 : 00
13:2O
1 3. : 40
14:00
1 4 : 20
14: 40
15:00
15:2O
1 5 : 40
1 6 : OO
16:20
16: 40
17: 00
17:20
17: 40
16: 00
18:20
IS: 40
19s 00
19: 2O
19:40
20 : 00
20:20
20 : 4O
21 : 00
21:20
21:4O
22: 00
22 s 2O
22: 40
23: OO
23:20
23: 40
OO: 00
00 : 2.0
OO: 40
0 1 : OO
01 :20
0 1 : 40
02 : 4O
03:40
04: 40
05:40
06:40
O7:40
08:40
09: 40
1O: 40
11:4 0
12: 4O
13:40
14: 40
15:40
16: 40
17: 40

1: 2 O . *'. j.-:! O
240. 220
26O . 220
230. 230
30O. 230
320. 230
340. 180
360. 100
38O. 100
4OO- 1 00
420. 1 70
440.250
460. 200
480. 170
50O. 170
520. 130
540. 120
560.220
580. 080
6 0 0 . 22 O
6 2O. 230
640.220
660,, 220
680. 130
700. 120
72O. 23O
740. 300
760.230
7 SO. 230
800,, 230
820. 18O
840.570
860. 180
88O. 080
9OO. 170
920. 170
940. 170
960. 17O
980. 170
1000. 200
1O60. 30O
1120.300
1 180. 300
1240. 3OO
1300. 300
136O.200
14 2O. 200
1430. 200
1540. 2OO
16OO. 300
1660. 3OO
1720. 200
1780. 300
1840. 300
1900. 30O
1960. 200

80,
80.
80.
80.
80.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81 .
81.
82.
82.
82.
82.
8 2.
82.
82.
82,
82.
82.

47
61
7 4
85
97
07
16

4O
47
54
61
67
73
80
86
93
O3
11
19
2 7
34'
41
48
54
61
67

82., 74
80
86
92
97
O3
O9

82
82
82
82
83
83
S3. 14
83. 1 9
83.25
83.30
83
83
83

CO

49
63

83.
83,
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.
84.

76
89
Ol
12
22
33
43
52
59
53
70
78
84

84.92

-2.19

--2. 43
-2.55
-2.65
-2.74
-2.83
-2.91
-2. 98
-3. O5

-3.19
-3.25
—3. 31
••-3.38
-3.44
-3.51
-3.61
-3.69

-3.85
—3. 92
-3.99
-4.06
-4 „ 12
-4.19
-4.25
-4.32
-4.38
-4.44
-4 . 50
-4.55
-4.61
-4.67
-4 . 72
-4. 77
-4.83
-4.88
-4.93
-5.O7
-5.21
-5.34
-5.47
*" 59
70
80
91

6.01
•6. 10
6. 17
•6. 11
6.28
•6.36
6.42
50

8.. 36E-O7
9.12E-07
9.87E-07
1 . 06E.-06
1,, 14E-O6
1.22E-06
1,. 29E-O6
1.37E-06
1.44E-O6

6.
6.

2E-06

-6.

1.59E-O6
1.67E-06
1.75E-O6
1.82E-O6
1.90E-06
1.97E-06
2.O5E-06
2.13E-06
2.20E-O6
2.28E-06
2.35E-O6
2.43E-06
2.51E-O6
2.58E-06
2.66E-O6
2.73E-O6
2.81E-06
2.88E-06
2.96E-O6
3.O4E-06
3.11E-O6
3.19E-06
3.26E-06
3.34E-06
3.42E-O6
3.49E-06
3.57E-06
3.64E-06
3.72E-06
3.80E-06
4.02E-O6
4.25E-06
4.48E-O6
4.71E-06
4.93E-O6
5.16E-06
5.39E-O6
5.62E-06
5.84E-06
6.07E-06
30E-O6
53E-06

6.76E-06
6.9SE-06
7.21E-06
7.44E-06



RE I 10--1 Run DRAWDOWN - OBSERVATION WELL =• REI il

18:40
19: 40
20: 40
21:40
22:40
23: 40
00: 40
01 : 40
02: 40
03:40
O4: 40
05: 40
06: 40
07: 40
OS: 40
09: 40
1 0 : 4O
11:40
12:4O
13: 40
14:40
15:40
16:40
17:40
18:40
19:40
20: 40
21: 40
22:: 40
23: 40
00: 40
01 : 40
O2:40
03: 40
04: 40
05: 40
06; 40
O7: 40
OS: 40
09:4O
10: 40
1 1 : 4O
12:40
13:40
14:40
15:40
16: 40
17:40
18:40
19: 40
20: 40
21:40
22: 40
23: 40
00 : 4O
01 : 40

2O20. 200
2080. 2OO
2 1 4-0 . 2OO
2200. 3OO
2 260. 3 0 0
2320. 20O
2330.200
2440. 200
250 O. 200
2560. 200
2620.200
2680. 2OO
2740.200
2800. 2OO
2860. 3OO
2920. 30O
2980. 300
3O40. 2OO
3100. 200
3160. 3OO
3220. 3OO
328O. 20O
334 O. 2OO
34OO. 3OO
34 6O. 30O
352O. 3OO
3530. 2 on
3640. 2OO
37OO. 2O 0
3760. 200
3820. 2O 0
3880. 2OO
3940. 2OO
4OOO. 2O 0
4O60. 20O
4120. 200
4180. 200
4240. 300
43OO. 3OO
4360. 7OO
4420. 300
4480. 3OO
4540. 3OO
46OO. 30 O
4660. 300
4720. 300
4780. 3OO
4840. 30O
4900. 300
496O. 3OO
5020.300
5080. 30O
5 1 40 . 300
5200. 3OO
5260. 300
5320. 3OO

84 . 98
85. 07
85. 17
85. 25
85. 33
85.39
85.47
85.54
85.62
85.70
85.77
85.83
85.89
85.95
86.O1
86. 10
86.. 16
86.24
86.31
86. 37
86.44
86.51
86.59
86. 6O
86.67
86. 72
86. 78
86.84
86.91
86.97
87. O2
87. O6
87. 10
87. 15
87. 20
87 . 26
87. 31
87. 35
•87.4O
87.46
87 . 50
87.54
87 . 58
87 . 62
87.67
87.69
87 . 74
87.78
87.78
87.81
£37.85
87.88
87.91
87.94
87.97
88 . OO

f ^ L
C; • wJ O

—6. 65
--6.75
-6.83
-6.91
-6.97
-7.05
-7. 12
-7.20
-7. 28
-7.35
-7.41
-7.47
—7. 53
-7. 59
-7.68
-7.74
-7. 82
-7 . 89
-7.95
-8. O2
-8 . O9
-8. 16
-8.18
-8.25
-8. 30
-8. 36
-8. 42
-8.49
-8.55
-8. 60
-8.64
-8.68
-8.73
-8.78
-8.84
-S.89
-8.93
-8.98
-9.04
-9.08
-9. 12
-9. 16
-9. 2O
-9.25
-9.27
-9 . 32
-9.36
-9.36
-9.39
-9.43
-9. 46
-9.49
-9.52
-9.55
-9.58

7., 67E-06
7 . B9E--O6
8. 12E-06
8.35E-06
8. 58E-06
8. BOE-O6
9., 03E-06
9. 26E-O6
9., 49E-06
9, 72E-06
9,. 94E-06
1 .. O2E-O5
1 . 04E-05
1 ,. O6E-O5
1 . 09E-O5
1 . 1 IE-OS
1. 13E-05
1 . 15E-O5
1. 18E-05
1 . 2OE-O5
1 . 22E-05
1 . 24E-O5
1 . 27E-05
1 . 29E-05
1.31E-05
1 . 34E-O5
1 . 36E-05
1 . 38E-O5
1 . 40E--05
1 . 43E-O5
1 . 45E-05
1 . 47E-05
1 . 50E-05
1 . 52E-05
1 . 54E-05
1 . 56E— O5
1 . 59E-05
1.6 IE-OS
1 . 63E-05
1 . 65E-05
1 . 68E-05
1 . 70E-O5
1 . 72E-05
1 . 75E-O5
1 . 77E-05
1 . 79E-05
1.81E-05
1 . 84E-05
1 . 86E-05
1 . 8BE-05
1.91E-05
1 . 93E-05
1 . 95E-05
1 . 97E-05
2. OOE-05
2.02E-05



RE I 10-1 Run DRAWDOWN - OBSERVATION WELL - RE I 11 Pace

02: 40
03s 40
04: 40
05:40
06: 40
07:40
08:40
O9: 40
1O: 40
1 1 : 40
12: 4O
13:40
14:40
15: 4O
16:40
17:40
IS: 40
1.9:40
20: 40
2 1 : 4 0
22: 4O
23: 40
GO: 4O-
Ol :40
02: 40
O3: 4O
04: 40
05:40
06: 40
07s 40
08: 40
09: 40
1O:40
1 1 : 40
12: 4O
13: 4O
14: 40
15:40
16: 4O
17:40
18: 4O
19:40
20:40
21:40
22:40
23-.4O
GO: 40
01:40
02: 40
03 : 4>0
04: 40
05: 40
06:40
07 : 40
08: 40
09 : 00

53bO. 300
5440.300
5500. 3OO
5560.300
5620. 3OO
5630. 300
5740. 30O
58 OO. 300
5860. 3OO
5920. 300
5980.300
6040. 3OO
6 1 00 . 30O
6160.5OO
6220. 3OO
6280. 300
6340. 30O
64'00. 40O
6460. 200
6520. 2O 0
6580. 300
6640. 300
670O. 300
6760. 300
6820. 30O
6880. 3OO
6940. 300
7OOO. 30O
7060. 30O
7 120. 300
7J.dC>,. 3OO
7240., 30O
730O. 30O
7360.300
742O. 3OO
74 SO. 300
7540. 3OO
76OO. 3OO
766O. 30O
7720.300
778O.200
7840. 20O
790O. 3OO
7960. 300
8020. 300
8OBO. 300
8140. 3OO
8200. 300
B26O. 3OO
8320. 300
8380 . 3OO
8440. 30O
8500 . 300
8560.200
8620. 3OO
8640.600

BB. 03
88. 06
88.09
88. 12 .
88. 15
88. 19
88. 22
88.25
88.28
88.31
88.32
88.34
88.36
88.38
88.41
88.43
88., 46
83.48
88.51
88.54
88.57
88. 6O
88.62
88. 64
88. 67
88.69
88 . 7 1
88. 73
88. 75
88.75
88.72
88.65
8S.59
88.54
88.51
88 . 4 9
88. 5O
88. 52
88.56
88 . 60
88.64
88.69
88.75
88 . BO
88 . 80
83.81
88.81
88.81
88.82
88.81
88. 82
88.82
88.82
88.82
88.82
88.82

-9.61
--9.64
-9.67
-9.70
~_ Cj ~7' ~r

7m t •_'

-9 . 77
-9.80
-9.83
-9.86
-9.89
-9 . 90
-9.92
-9.94
-9.96
-9.99
- 1 0 . 0 1
- 1 0 . O4
-10. 06
-10.09
-10.12
- 10.1 5
-10. .1.8
- 1 O . 2O
-10.22
-10. 25
-1O.2 7
-10. 29
- 1 0 . 3 1
-10. 33
-10.33
-1O. 30
-10.23
-10.1 7
-10.12
- 1 O . O9
-10. 07
- 1 0 . OS
-1O. 10
- 1 0 . 1 4
-10. 18
- 1 O . 22
-10.27
-10.33
-10. 38
-10.38
-1O.39
- 1 O . 39
-10.39
-10.40
-1O.39
-1O. 40
-10. 40
-10. 40
-10.40
-10. 40
-10.40

2.04E-05
2. O6E-05
2. 09E-05
2. 11E-05
2. 13E-05
2. 16E-05
2. 18E-05
2. 20E-05
2.22E-O5
2. 25E-05
2. 27E-O5
2. 29E-05
2. 3 IE-OS
2., 34E-05
2.. 36E-O5
2., 38E-05
2., 41E-05
2., 43E-05
2 , 45E-O5
2. 47E-O5
2.. 5OE-O5
2.52E-05
2,. 54E-O5
2.57E-05
2.59E-05
2.61E-05
2 . 63E-05
2. 66E-05
2. 68E-O5
2.70E-05
2. 72E-O5
2.75E-05
2. 77E-O5
2.79E-05
2.S2E-05
2.84E-05
2. 86E-05
2. 88E-05
2.91E-O5
2.93E-05
2.95E-O5
2.98E-05
3.0GE-05
3.O2E-G5
3.04E-O5
3.07E-05
3. 09E-O5
3. 11E-05
3. 13E-05
3. 16E-05
3. 1BE-05
3.20E-05
3.23E-05
3.25E-05
3. 27E-O5
3. 28E-05
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ADJUSTED DATA

OBSERVATION WELL = RE I 11

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE. :
START TIME :
WATER START LEVEL:

TIME

.1. 0
10
10
10
1 1
11
11
1 1
11
1 1
12
12
12
12
12
12
13
13
13
13
13
13
14
14
14
14
14
14
15
15
15
15
15
15
16
16
16
16
16
16

.
;
£

a

n
.

:
a

s
:
:
:
:
:
:
:
i
:
*

:
•

*

•

:
:
:
•

*

•
•

5
•

•

J

2

*

3

:
:
:
•

<"• cr
jtl vJ

35
45
crcLj

05
15
*— icr
S. -..J

35
45
55
05
15
••- vcr
X_\.J

35
45
55
04
14
25
34
45
54
05
14
25
•.!."• t. J

45
55
05
15
25
35
45
55
04
15
25
35
45
55

FRENCH LTD.
275 14
RE I 10-1 RUN tt 2
DRAWDOWN

RE I -11 INPUT 2
427.782 FEET

13-Oct-86
1O: 25
78.42 FEET

E.T.
<MIN)

8725.
8735.
8745.
8755.
8765.
8775.
8785.
8795.
8805 .
88 .1 5 .
8825.
8835.
8845.
8855.
8865 .
8875.
8884.
8894.
89O4.
8914.
8924.
8934.
8944.
8955.
8965.
8975.
8985.
8995.
9005.
90 1 5 .
9025 .
9035 .
9045.
9055.
9065.
9075.
9084 .
9O95.
9 1 05 .
9115.

00 O
071
070
072
072
O72
072
O72
072
102
09 O
090
090
090
090
120
970
970
97O
970
970
970
970
O20
080
O8O
080
08O
080
080
080
08 O
080
08O
020
020
970
O80
08O
080

LEVEL

88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
88.
83.
88.
88.
88.
88.
88.
88.
88.

82
82
82
81
81
81
82
81
82
82
82
82
82
82
82
81
81
81
81
82
82
81
82
81
82
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

Delta H

-10.
- 1 0 .
-10.
- 1 O .
- 1 0 .
- 1 0 .
-10.
- 1 0 .
- 1 0 .
- 1 0 .
- 1 0 .
— 10.
-10.
-10.
-10.
-10.
- 1 0 .
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-1C).
-10.
-10.
-10.
-10.
-10.
-10.

40
40
40
39
39
39
40
39
40
40
40
40
4O
40
4O
39
39
39
39
40
40
39
40
39
40
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

t/r2 -

3.
3 .
•-• .
3 .
•j> .
-7
O .

3 .
3 .
3 .
3.
•̂

3 .
•i> .
3 .
o .

2-.
3 .
"*•".
•-< m

3.
T(

3.
3 .
3.
3 .
3 .
3.
3.
~̂

3.
3.
3 .
3.
3.
3.
3 .
3 .
3.
•-• ,
3.

31E-O5
3 IE-OS
32E-O5
32E-05
33E-05
33E-05
33E-05
34E-05
34E-05
35E--05
35E-05
35E--05
36E-05
36E-05
36E--05
37E-O5
37E-05
38E-O5
33E-05
38E-05
39E-05
39E-05
39E-05
40E-05
40E-05
4 1 E-05
41E-05
41 E-05
42E-05
42E-05
42E-05
43E-05
43E-05
44E-05
44E-05
44E-05
45E-05
45E-05
46E-05
46E-05
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ADJUSTED DATA
- OBSERVATION WELL = RE I 11

17:O5
17:15
37:25
17:35
17:45
1 7 : 55
1 8 : 05
18: 15
18:25
1 8 : 35
18:45
18:55
1 9 : O5
19: 15
19:25
19:35
19:45
19:55
20: 05
20 : 1 5
2O:25
20: 35
20: 45
20:55
2 1 : O5
21: 15
21 : 25
2 1 : 35
21:45
f—, * £T c^~
./:. \ : ,j,j
22:05
22: 15
22:25
22:35
22:45
22:54
23: OS
23: 14
23:25
23:34
23:45
23:55
00 : 05
OO : 1 5
O0:25
00 : 35
OO:44
00 : 55
0 1 : 04
0 1:15
01:25
0 1 : 35
01:45
01:55
02:05
02: 14

9 125. OSO
9135.08O
9145.080
9155.080
9 165. OSO
9175.080
9185.080
9195.080
9205. OSO
92 15. OSO
9225. OSO
9235.080
9245. OSO
9255. OSO
9265 . OSO
9275.070
9285. OSO
9295. 080
9305.08O
9315. 080
9325. 080
9335. 03O
9345.080
9355.080
9365. OSO
9375. 080
9385. OSO
9395. OSO
94O5.O80
9415.080
9425. OSO
9435. 080
9445. OSO
9455. 080
9465. OSO
9475.020
9485. O2O
9495.020
9505.020
9515.O2O
9525.020
9535.020
9545.020
9555 . 020
9565.030
9575.030
9585.030
9595.030
9605. O30
9615. 030
9625. 030
9635. 03O
9645. 030
9655. 030
9665. O3O
9675.030

88 . 8 1
88.81
88.81
88. £31
88.81
88.81
88.81
88.81
88.81
88.81
88.81
88.81
88.81
88.81
8S.B1
88.31
88.85
8S.86
88. 86
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88 . 83
88.83
88.83
88.83
88.83
88.83
88. S3
88.82
88.82
88. 83
88.82
88.83
88.83
88.84
88.84
88.84
88.85
83.85
88.84
88.84
88.84
88 . 84
88.84
88.84
88.84
88.84
88.84
88.85

-• 1 0 . 39
- 1 O . 39
- 1 0 . 39
-10.39
-10. 39
- 1 O . 39
- 1 O . 39
-10.39
-10.39
-10.39
-10.39
-10.39
- 1 O . 39
-10.39
-10.39
- 1 0 . 39
-10.43
-1O.44
-10.44
-1O.43
-10.43
-1O. 43
-10.43
-10.43
-10.43
-1O.43
-10.43
-1.0.43
-10.41
-10.41
- 1 0 ., 4 1
- 1 0 . 4 1
-10.41
-10.41
- 1 0 . 4 1
-10.40
-1O. 40
- 1 0 . 4 1
-10.40
-10.41
-1O.41
-10.42
-10.42
-10.42
-10.43
-10.43
-10.42
-10.42
-10.42
-1O.42
-10.42
-10.42
-10.42
-10.42
-10.42
-10.43

3.46E-05
3.47E-05
3.47E-OI5
3.47E-05
3.48E-05
3.48E-05
3.49E-05
3.49E-05
3.49E-05
3.50E-05
3.5OE-05
3.50E-05
3. 5 IE-OS
3.51E-05
3.52E--O5
3.52E-05
3.52E-O5
3. 53E--O5
3.53E--05
3.53E-05
3.54E-05
3.54E-O5
3.55E-05
3. 55E.-O5
3.55E-05
3.56E-O5
3.56E--05
3.57E-05
3.57E-05
3.57E-05
3.58E-O5
3. 58E-05
3. 58E-05
3. 59E-05
3.59E-05
3.60E-05
3. 6OE-05
3.60E-O5
3.61E-05
3.61E-05
3. 6 IE-OS
3.62E-05
3.62E-05
3.63E-05
3.63E-O5
3.63E-05
3.64E-05
3.64E-05
3.64E-05
3 . 65E-05
3.65E-05
3.66E-05
3.66E-05
3. 66E-O5
3.67E-05
3.67E-05
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ADJUSTED DATA

1 - OBSERVATION WELL = RE1 13

02: 25
02: 34
O2:45
02:55
03: 04
03 : 1 5
O3 : 24
03 : 35
O3s44
03:55
O4 : 04 .
04:1 5
O4 : 25
04:34
O4:45
04 : 54
O5 : OS
05 : .1 4
OS: 25
05: 34
O5:45
05 : 55
O6:04
06: 15
O6s24
06:35
O6: 44
06:55
07: 05
07 : 3 5
07: 25
07 : 35
07:45
07 : 55
O8 : 05
08 : 1 5
08:25
08 : 35
OS: 45
08:55
O9 : 04
09: 15
09:24
09:28

9685. 030
9695. O3O
97O5. 030
9715.030
9725.000
9735. OOO
9745. OOO
9755. 100
9765. OOO
9775. OOO
9785.000
9795. OOO
9805. OOO
9615.000
9825. 000
9835. OOO
9845. 000
9855. OOO
9865. OOO
9875. OOO
9885. 000
9895. OOO
9905. OOO
99 15. OOO
9925. 000
9935. 000
9945.000
9955.000
9965. 1OO
9975. 10O
9985. 1OO
9995. 100

1 0005 . 1 00
100.15. 1OO
1 0025 . 1 00
10035. 10O
10045. 10O
10O55. 1OO
10065. 100
1OO75. OOO
1 O085 . OOO
1 O095 . 000
1 0 1 OS . OOO
1 0 1 08 . 200

88 . 85
88.85
88 . 85
88.85
88.85
88 . 85
88.85
88.85
88.85
88 . 85
88.85
88.85
88.85
88 . 85
88.84
88.84
88.84
88.85
88.85
88.85
88.85
88.85
88.85
88.84
88 . 85
88.85
88.85
88.85
88.85
88 . 85
88.85
88.85
88.85
88 . 85
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88.85
88.85

--3.0.43
-10. 43
-- 1O.43
-10.43
-10. 43
-10.43
-10.43
-10.43
-10.43
-1O.43
-10.43
-10. 43
-10.43
-1O.43
-1O.42
-10.42
-10.42
-1O.43
-10.43
-1O. 43
-10.43
-1O.43
-10.43
-10. 42
-1O. 43
-1O.43
-10.43
-1O.43
-10. 43
-1O.43
-1O.43
-10.43
-10.43
-10.43
-1O.43
-10.43
-10. 43
-10. 43
-1O.43
-10.43
-1O.43
-10.43
-10.43
-1O.43

3.6SE-05
3. 68E-05
3. 68E-05
3.69E--05
3.69E--05
3.69E-O5
3.70E-05
3. 7OE-05
3. 7 IE-OS
3.71E-05
3. 7 IE-OS
3.72E-O5
3.72E-05
3.72E-O5
3.73E-O5
3.73E-05
3.74E-O5
3.74E-O5
3.74E-05
3.75E-05
3.75E-O5
3.75E-O5
3.76E-05
3.76E-05
3.77E-05
3.77E-O5
3.77E-05
3.78E-O5
3.78E-O5
3.79E-05
3.79E-O5
3.79E-05
3. 80E-05
3.8OE--O5
3. 80E-05
3.81E-O5
3. 8 IE-OS
3.82E-O5
3.82E-05
3.B2E-05
3.83E-O5
3.83E-05
3.83E-05
3.84E-O5
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TEST NAME:
TEST TYPE:
WELL NUMBER
RAD 1 US :
START DATE:
START TIME:
WATER START
WATER STOP

RE I 1O--1 RUN « 2
RECOVERY

: REI-li INPUT 2
427.782 FEET

07-Oct-S6
11:10

LEVEL: 78.42 FEET
LEVEL: 90. O6 FEET

TOTAL PUMPING TIME:

TIME

11:1 0
11:1 0
11: 10
11:10
11:10
11:10
11: 10
11: 10
11:1 0
11:1 0
1 1 : 1 0
11:10
1 1 : 1 0
1 1 : 1 0
11:1 0
11:1 0
11:1 0
11: 10
11: 10
11:11
11:11
11:11
11:12
11: 12
11:12
11: 13
11: 13
11:13
11: 14
11: 14
11:14
11: 15
11: 15
11: 15
11: 16
11: 16
11: 16
11: 17
11: 17
11:17
11:18
11: 13

E.T.
(MIN)

0 . 0 1 7
0.034
O.050
0. 067
0.084
0. 100
0. 117
0. 134
0. 150
O. 167
0.257
0 .341
0.424
0. 507
0 . 59 1
0.674
O. 757
0.841
O.924
1 . OO7
1.413
1 . 747
2.080
2.413
2.747
3 . 080
3.413
3.747
4 . O8O
4.413
4.747
5.080
5.413
5.747
6 . 080
6.413
6.747
7.080
7.413
7.747
8 . 080
8.413

10210.6 MIN

LEVEL

-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
9O.05
90.05
90. OS
90.05
90.05
90.O5
9O. O5
90.05
9O.O5
90.O6
90 . O6
90.O6
9O.O6
9O. O6
9O. O6
9O.06
9O.O6
90.06
90 . O6
90.06
90 . 06
90.06
90 . 06
90.06
9O.O6
90. 06
90.06
90.06
90.05
90.06
90.05
90 . 05

Delta H
. (REC)

1O90.O5
109O.05
1O90.O5
1090.05
1090.05
1090.05
1090.05
1090.05
1 O90 . 05
1090.05

0.01
0.01
0.01
0.01
O.01
0 . 0 1
0.01
O.01
0.01
o.oo
0.00
o.oo
O . OO
o.oo
0 . OO
0.00
0.00
0 . 00
0 . 00
o.oo
0.00
0.00
0.00
0.00
o.oo
0.00
0 . OO
0.00
0.01
0 . 00
0.01
0.01

Delta H
(RES)

1078. 41
1078.41
1O7S.41
1O78.41
1O78.41
1078.41
1078.41
1078.41
1078.41
1078.41

11.63
11.63
1 1 . 63
1 1 . 63
11.63
1 1 . 63
11.63
11.63
11.63
11.64
11.64
11.64
11.64
11 .,64
11.64
1 1 ., 64
1 1 ., 64
1 1 ,. 64
1 1 „ 64
1 1 ,. 64
1 1 .. 64
1 1 ,. 64
11.64
11.64
11.64
11.64
11.64
11.64
1 1 . 63
11.64
1 1 . 63
11.63

t/r2

6.45E-11
1.29E-10
1.90E-10
2.54E-10
3. 19E-10
3.79E-10
4.44E-1O
5.09E-10
5.69E-1O
6.34E-10
9.75E-10
1 . 29E-09
1.61 E-O9
1 . 92E-09
2.24E-09
2.56E-O9
2.87E-O9
3. 19E-09
3.51E-09
3.82E-09
5.36E-09
6.63E-09
7.89E-09
9. 16E-09
1 . 04E-08
1. 17E-08
1 . 3OE-OB
1 . 42E-08
1 . 55E-08
1 . 67E-08
1 . 80E-08
1 . 93E-O8
2.05E-08
2. 1BE-08
2. 3 IE-OS
2.43E-08
2.56E-08
2.69E-08
2.81E-08
2 . 94E-08
3.-07E-O8
3. 19E-08

t / 1 '

6.O1E+O5
3. OOE+05
2.04E+05
1 . 52E+05
1 . 22E+05
1 . 02E+05
B.73E+O4
7 . 62E+04
<b. 81E+04
6. 11E+04
3.97E+04
2.99E+O4
2. 41E+04
2.O1E+04
1 . 73E+O4
1 . 52E+04
1 . 35E+O4
1.21E+04
1. 11E+04
1.01E+04
7. 23E+03
5.S5E+O3
4.91E+O3
4.23E+O3
3.72E+03
3.32E+03
2.99E+O3
2. 73E+03
2.50E+O3
2.31 E+O3
2. 15E+03
2.01E+03
1 . B9E+03
1 . 7SE+03
1 . 68E+O3
1 . 59E+03
1.51E+03
1 . 4.4E+03
1 . 38E+03
1 . 32E+03
1 . 26E+03
1.21E+03
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11:18
11:19
11: 19
11: 19
1 1 : 20
1 1 : 22
11:24
11:26
11:28
1 1 : 30
1 1 : 32
11:34
11:36
1 1 : 38
1 1 : 4O
11:42
11:44
11:46
11:48
1 1 : 50
11:52
11:54
11:56
11:58
1 2 : OO
12: O2
12:04
12:06
1 2 : 08
12: 10
12: 12
12: 14
12: 16
12: IB
12:20
12:22
12:24
12:26
12:28
12:30
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13:1 0
13:30
13:50
14: 10
14:30
1 4 : 50
15: 1O

8. 747
9. OBO
9.41 3
9.747
1O. O80
12. 115
14. 115
16. 115
18.115
2O. 115
22. 115
24. 115
26. 115
28. 115
30. 115
32. 115
34. 1 15
36. 115
38. 115
40. 115
42. 115
44. 115
46. 115
48. 115
50. 115
52. 115
54 . 1 1 5
56. 115
58. 115
60 .115
62. 102
64.492
66. iaa
68. 188
7O. 188
72. 188
74. 188
76. 188
78. 188
80. 188
82. 188
84. 188
86. 188
88. 188
90. 188
92. 188
94. 188
96. 188
98. 188
120. 110
140. 110
160. 120
180. 120
2OO. 12O
220 . 1 20
240. 120

90.05
90. 05
9O. OS
90. O5
90. 05
90.04
90 . 03
90 . 03
90.01
9O.OO
89.98
89.96
89.94
89.92
89.90
89.88
89.85
89.83
89.81
89. 79
89.77
89.75
89.72
89.70
89.68
89.66
89.64
89.62
89.60
89.58
89.56
89.53
89.51
89.49
89.47
89.45
89.43
89.41
89.39
89.37
89.35
89.33
89.31
89.29
89.27
89.24
89.23
89.22
89 . 20
88.85
88.64
88 . 50
88 . 38
88.26
88. 12
88.04

0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.02
O.O3
0 . 03
O..05
O.O6
0.08
0.10
0. 12
0.14
0. 16
0. IB
0.21
0.23
O.25
0.27
0.29
0.31
O.34
O. 36
0.38
O. 40
0.42
0 . 44
0.46
0.4B
O. 50
O.53
0.55
0.57
O.59
O.61
0 . 63
O. 65
O.67
0.69
0.71
0.73
0.75
0.77
0.79
0.82
O.83
0.84
O.86
1.21
1.42
1.56
1.68
1 . 80
1.94
2.02

1 1 . 63
1 1 . 63
1 1 . 63
1 1 . 63
1 1 . 63
1 1 . 62
11.61
11.61
11.59
1 1 . 58
11.56
11.54
11.52
1 1 . 50
11.48
11.46
1 1 . 43
11.41
11.39
1 1 . 37
11.35
11.33
1 1 . 30
11.28
1 1 . 26
1 1 . 24
11.22
1 1 . 2O
11. 18
11.16
11.14
11.11
1 1 . 09
1 1 . 07
1 1 . 05
1 1 . 03
1 1 . 0 1
10.99
10.97
1O.95
1O.93
1O.91
10.89
10.87

• 1O.85
10.82
10.81
1 0 . 80
10.78
10.43
10.22
10.08
9.96
9.84
9 . 7O
9.62

3.32E-08
3.45E-08
3.57E-OS
3.70E-O8
3.83E-08
4.60E-08
5. 36E-O8
6. 12E-08
6.87E-08
7.63E-O8
8.39E-OG
9. 15E-OB
9. 9 IE-OS
1 . 07E-07
1. 14E-07
1.22E-O7
1 . 29E-07
1 . 37E-07
1 . 45E-07
1 . 52E-O7
1 . 6OE-07
1 . 67E-07
1 . 75E-07
1 . 83E-07
1 . 90E--07
1 . 98E-07
2.05E-O7
2. 13E-07
2.21E-07
2.28E-O7
2.36E-07
2.45E-O7
2.51E-07
2.59E-07
2.66E-07
2.74E-07
2.82E-07
2.B9E-07
2.97E-07
3.04E-07
3. 12E-07
3.19E-07
3.27E-O7
3.35E-O7
3.42E-O7
3.5OE-07
3.57E-O7
3.65E-07
3. 73E-07
4.56E-07
5.32E-07
6.08E-07
6.84E-07
7.59E-07
8.35E-07
9. 11E-07

1. 17E+03
1. 13E+03
1 . 09E+03
1 . O5E+03
1.O1E+03
8.44E+O2
7 . 24E+02
6.35E+02
5.65E+02
5.09E+02
4.63E+O2
4.24E+O2
3.92E+02
3.64E+O2
3.40E+02
3. 19E+02
3. OOE+02
2.84E+O2
2.69E+02
2. 56E-I-O2
2.43E+02
2.32E+02
2.22E+02
2. 13E+02
2. 05E+02
1.97E+O2
1 . 90E+02
1 . S3E+O2
1 . 77E+02
1.71E+02
1 . 65E+02
1 . 59E+O2
1 . 55E+02
1.51E+O2
1 . 46E+02
1 . 42E+02
1 . 39E+02
1 . 35E+O2
1 . 32E+02
1 . 28E+02
1 . 25E+02
1 . 22E+02
1. 19E+02
1. 17E+02
1. 14E+02
1. 12E+02
1 . 09E+02
1 . 07E+02
1 . O5E+02
8.6OE+O1
7. 39E+01
6.4BE+01
5.77E+01
5.20E+01
4.74E+01
4.35E+O1
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15: 30
1 5 : 50
16: 1O
16: 30
16:49
17: 10
17:30
17:50
18: 10
19:30
18:50
19:10
19:30
19:49
20: 10
20:30
20:5O
21: 10
21:30
21:50
22: 10
22: 30
22:49
23: 10
23:30
23:50
00: 10
OO-.30
00:50
0 1:10
0 1 : 30
0 1 : 50
02: 10
02 : 3O
02:5O
03: 10
03: 30
03: 50
04 : 5O
05:50
06:50
O7 : 50
08:50
09:50
10:50
1 1 : 50
12:50
13:50
14:50
15:50
16:50
17:50
18:50
19:50
20:50
21:50

260. 12O
280. 12O
30O. 120
320.050
340. 05O
360.050
380. 050
400. 050
420.050
440.050
460. O5O
48O. 05O
500. 050
52O.O50
540.O5O
560.050
580. O5O
6OO. O50
620.050
640.050
660.050
680. 050
700 . 05O
720.050
74O. 050
.760. 100
780. 100
800. 100
820. 1OO
840. 100
860. 1OO
880. 100
900. 1OO
920. 1OO
940. 1OO
960. 100
98O. 1OO
10OO. 100
1060. 300
1120.3OO
1180.300
1240. 300
1300. 3OO
1360. 30O
1420.300
1 480 . 30O
1540.300
16O0.300
1660. 3OO
1720. 100
1780. 100
1840. 100
1900. 100
1960. 100
2O2O. 1OO
2080. 100

87.92
87.81
87 . 70
87.57
87. 4O
87.33
87.24
87. 10
87.02
86.96
86. 88
86.78
86.74
86.66
86 . 50
86.42
86. 4O
86.37
86. 33
86.28
86.22
86. 18
86. 12
86.07
86 . 0 1
85.96
85.91
85.86
85.81
85.76
85.71
85.66
85.60
85.56
85.53
85.48
85. 44
85.40
85.27
85. 16
85.03
84.94
84 . 83
84.73
84.55
84.51
84.46
84.35
84.24
84. 14
84. O7
83.99
83.89

' 83.84
83. BO
83.71

2. 14
2.25
2.36
2.49
2.66
2.73
2.82
2.96
3 . 04
3. 10
3. 18
3.28
3.32
3.40
3.56
3 . 64
3.66
3.69
3 . 73
3.78
3. 84
3.88
3.94
3.99
4.05
4.10
4. 15
4.20
4.25
4 . 30
4.35
4.40
4.46
4 . 50
4.53
4.58
4.62
4.66
4.79
4 . 9O
5 . 03
5. 12
5.23
5.33
5.51
5.55
5.60
5.71
5.82
5.92
5.99
6.07
6. 17
6.22
6.26
6.35

9.50
9 . 39
9.28
9. 15
8.98
8.91
8.82
8.68
8.60
8.54
8.46
8 . 36
8.32
8.24
8 . 08
8 . OO
7.93
7.95
7.91
7.86
7.80
7.76
7.70
7.65
7.59
7.54
7.49
7.44
7.39
7.34
7.29
7.24
7. 18
7. 14
7. 11
7.06
7. O2
6.98
6.85
6.74
6.61
6.52
6.41
6.31
6. 13
6.09
6.O4
5.93
5.82
5.72
5.65
5.57
5.47
5.42
5.38
5.29

9.87E-07
1 . 06E-O6
1. 14E-06
1.21E-06
1 . 29E-O6
1 . 37E-06
1 . 44E-06
1 . 52E-06
1 . 59E-06
1 . 67E-06
1 . 75E-06
1 . 82E-06
1 . 9OE-O6
1 . 97E-06
2 . 05E-O6
2. 13E-O6
2.2OE-O6
2.28E-06
2.35E-06
2.43E-O6
2.50E-06
.2.58E-06
2.66E-06
2.73E-06
2.81E-06
2.88E-06
2.96E-06
3.04E-06
3. 11E-06
3. 19E-06
3.26E-06
3. 34E-O6
3.42E-06
3.49E-06
3.57E-O6
3. 64E-06
3.72E-06
3.80E-O6
4.02E-06
4.25E-O6
4.48E-06
4.71E-06
4.93E-06
5. 16E-06
5.39E-06
5.62E-O6
5.85E-06
6.07E-06
6.30E-06
6.53E-O6
6.76E-06
6.98E-06
7.21E-06
7.44E-06
7.67E-06
7.99E-06

4.03E+01
3. 75E+01
3. 50E+O1
3. 29E+01
3. 1OE+O1
2.94E+01
2. 79E+01
2.65E+01
2.53E+01
2. 42E-I-01
2.32E+01
2.23E+O1
2. 14E+O1
2. 06E+01
1.99E+O1
1.92E+01
1.B6E+01
1.8OE+O1
1.75E+01
1.7OE+01
1 . 65E+0 1
1.6OE+01
1.56E+01
1.52E+01
1 . 48E+O1
1.44E+O1
1.41 E+0 1
1.38E+01
1.35E+O1
1.32E+01
1.29E+01
1.26E+01
1 . 23E+0 1
1.21E+01
1. 19E+O1
1. 16E+01
1. 14E+01
1. 12E+01
1.06E+O1
1.O1E+01
9.65E+OO
9.23E+00
B.85E+00
8.51E+00
8. 19E+00
7.9OE+00
7. 63E+OO
7.3SE+OO
7. 15E+00
6.94E+00
6.74E+00
6.55E+00
6 . 37E+OO
6.21E+00
6.05E+00
5.91E+OO



REI 10-1 Run 2 RECOVERY - OBSERVATION WELL RE1 11 D a g e 4

22:50
23:50
00:50
0 1 : 50
02 : 50
03:50
04:50
05: 50
06:50
07:50
08:50
09:50
1O:50
1 1 : 50
12:50
13: 5O
14.-5O
15: 5O
16:50
17:50
1 8 : 50
19:50
20 : 50
21:50
22: SO
23:50
OO: 50
0 1 : 5O
O2 : 50
03:50
04:50
05:50
06:5O
07 : 50
O8:50
09:50
1 0 : 50
1 1 : 04

2140. 100
220O. 100
2260. 100
2320. 10O
2380. 1OO
2440. 100
2500. 100
2560 . 1 00
2620. 10O
2680. 100
2740. 20O
2800. 2OO
2860. 20O
2920. 1OO
2980. 200
3O40. 200
31 OO.20O
3 1 60 . 2OO
322.0. 20O
3280. 200
3340. 200
34OO. 2OO
3460.200
3520. 20O
358O. 200
3640.200
37O0.200
3760. 2OO
3820. 200
388O. 20O
3940. 200
4000.20O
4060.200
41 20.2OO
4180.200
4240. 20O
430O. 200
43 14. BOO

83. 66
83. 62
83. 56
83.50
83.44
83. 38
83.32
83.28
83.23
83. 17
83. 12
83.08
83. O3
82.98
82.92
82.86
82 . 80
82.74
82.69
82.65
82.59
82.56
82.52
82.48
82.44
82.40
82.36
82. 32
82. 28
82.24
82 . 2O
82. 16
82. 12
82 . 08
82.06
82. O3
82. 00
81.99

6.40
6.44
6 . 5O
6.56
6.62
6.68
6.74
6.78
6.83
6.89
6.94
6.98
7 . 03
7 . 08
7. 14
7.20
7.26
7.32
7. 37
7.41
7.47
7.5O
7.54
7.58
7.62
7.66
7.70
7.74
7.78
7.82
7.86
7 . 90
7.94
7.98
8 . OO
B.O3
8.06
8.07

5.24
5.20
5. 14
5.08
5 . O2
4.96
4.90
4.86
4.81
4.75
4.70
4.66
4.61
4.56
4.50
4.44

' 4.38
4.32
4.27
4.23
4. 17
4. 14
4. 10
4 . O6
4. O2
3.98
3.94
3 . 90
3.86
3.82
3.78
3.74
3.7O
3.66
3.64
3.61
3.58
3.57

8. 12E-06
8.35E-O6
8.58E-06
8.80E-O6
9.03E-06
9.26E-06
9.49E-O6
9.72E-O6
9.94E-06
1.O2E-05
1 . 04E-05
1 . 06E-O5
1.09E-05
1. 11E-05
1. 13E-05
1. 15E-05
1. 18E-05
1 . 2OE-05
1 . 22E-05
1 . 24E-05
1 . 27E-05
1 . 29E-05
1.31E-05
1 . 34E-O5
1 . 36E-05
1 . 38E-05
1 . 40E.-05
1 . 43E-05
1 . 45E-05
1 . 47E-05
1 . 50E-05
1 . 52E-05
1.54E-05
1 . 56E-05
1 . 59E-O5
1.61E-05
1 . 63E-05
1 . 64E-O5

5. 7 /E+ 00
5.64E+00
5.52E+00
5. 40E+OO
5.29E+OO
5. 18E+00
5. 08EH-OO
4. 99E+00
4.90E+OO
4. 81 E+OO
4.73E+00
4. 65E+OO
4 . 57E+00
4. 5OE+OO
4-. 43EH-OO
4.36EH-OO
4 . 29E+00
4 . 23EH-OO
4. 17E+00
4.11 E+OO
4.O6E+00
4.OOE+00
3.95E+00
3.9OE+OO
3.85E+00
3.80E+00
3.76EH-00
3. 72 E+ 00
3.67E+00
3. 63E+OO
3. 59 E+OO
3 . 55E+00
3. 51 E+OO
3 . 4BE+OO
3.44E+00
3. 41 E+OO
3. 37E+OO
3. 37E+OO



Run 2 E'RAWDOWN - OBSERVATION WELL = RE

PROJECT NAME :
PROJEG'1 I-ILJHBER :
TEST NAME :
TEST TYPE s
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
2 7'5-14
RE1 10-1 RUN tt 2
DRAWDOWN
REI 3-4 INPUT 4
784.360 FEET

07-Oct-86
09: OO
80.79 FEET

T I ME

09:
09 £
09:
(•)0 .

O9 :
09 :
00.
09 :
l'"'|O H

09:
O" •
00 .

09:
09:
O9:
09 :
O9:
O9 :
09 :
09:
09:
09 s
O9:
09:
09:
09:
O9:
09:
09 :
09:
O9:
09:
09:
09:
09 :
09:
O9 :
09:
09:
09:
09:

00
00
00
OO
0 O
OO
( ') \ '1

OO
i.j'.j

OO
OO

OO

O >..:
u o
OO
00
00
OO
OO
00
0 1
0 1
01
02
02
02
03
O3
03
04
O4
O4
05
05
05
06
06
06
07
07
07

E . T .
(M1N)

0.
0.
0.
0 .
o „
0 .
0 .,
O ..
0 .
O .
0 .
O .
0 .
0.
'•_•' .

0.
0 .
O.
0.
0 .
1 .
1 .
1.
•71

2.
2
T;

3 .
''•• .
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.

000
0 i 7
034
050
067
084
100
1 1 7
134
150
167
'•) -̂  •••/

340
424
507
59O
674
757
a 40
924
O07
4 1 4
743
081
414
748
081
415
74S
08 1
414
748
081
414
748
081
415
748
081
415
748

LEVEL

SO.
-99.
— OO

-99.
-99.
-99.
-99.
-99 .
-99 .
—99.
-99.
80 .
80.
80.
80.
80.
80.
SO .
SO ..
80.
ao.
8O .
80.
80.
80.
80.
80.
8O.
80.
80.
80.
80.
80.
80.
80.
8O .
80.
80.
80.
80.
80.

79
99
99
99
99
99
99
99
99
99
99
79
79
79
7 9
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79

Delta H

0«
1 SO .
1 SO .
180.
180.
18O.
180.
1 80 .
180.
ISO.
ISO.
O.
O.
O.
0.
O.
0.
O.
O.
0.
0.
0.
0.
0.
O.
0.
O.
O.
O.
O.
0.
O.
0.
0.
0.
0.
0.
O.
0.
0.
0.

00
78
78
78
78
78
78
78
78
78
78
OO
OO
OO
OO
OO
00
OO
OO
OO
00
OO
OO
OO
00
OO
OO
OO
00
00
00
00
00
00
00
OO
00
00
00
OO
00

t/r2

O .
1.
'•"'• .

5.
•7

9 .
1 .
1.
1 .
1.
1 .

3.
4.
er
-_.' ii

6.
7.
8.
9.
1.
1.
1.
1.
*"7i

p_

3.
3 .
3 .
4.
4.
4.
5.
5.
6.
6.
6.
/ .
7.
7.
8.
8.

uut-t-uo
92E-11
84E-1 1
64E-11
56E-11
48E-11
13E-10
32E-1O
51E-10
69E-1O
89E-10
90E-10
S4E-10
79E-J.O
72E-10
66E-1O
61E-1O
54E-1O
48E-10
O4E-09
14E-09
6OE-O9
97E-09
35E-O9
72E-09
10E-09
48E-09
B5E-09
23E-09
61E-09
98E-09
36E-09
74E-09
11E-09
49E-09
86E-O9
24E-09
62E-09
99E-09
37E-09
75E-O9



RE I 10- Run 2 DRAWDOWN OBSERVATION WELL - RE I.

OV '

09 :
09 :
09t
09:
09 :
09:
09 :
09:
09 :
09:
09:
09:
09 :
09 :
09 s
09 :
O9 ;
09 :
09 :
O9 :
09 :
09:
09 :
09:
09:
09 :
09:
09:
09:
09:
10:
10:
1 0 :
1O:
1C);

1 0 :
1 0 :
10:
1O:
1O:
1C:
1 0 :
1O:
1O:
1C:
10:
10:
1 0 :
1 0 :
10:
11:
11:
11:
12:
12:

OB
08
08
09
O9
09
10
12
14
16
IS
2O
22
24
26
28
— ,;-;,

•-< *l'

34
36
;TC.J

40
4 2
44
46
48
50
52
54
56
58
00
02
04
0 6
08
1O
12
14
16
18
2O
22
24
26
28
30
32
34
36
38
00
20
40
00
20

8,.
B .
8 .
9 .
9 .
9.

1 0 .
12.
14.
16.
18.
20 .
22.
24.
26.
28.,
"' O

O1*- •

34 .
36 .
38.
40.
42.
44.
46.
48.
50.
I'L" -"";

54.
56.
58.
6O.
62.
64.
66.
68.
70 .
72.

. 74.
76.
78.
80.
82.
84.
86.
88.
90.
0-7

94.
96.
98.
120.
140.
1 60 .
180.
200.

08 i
415
748
08 1
4 j. 4
748
08 1
1 08
152
152
152
152
152
152
152
215
197
197
197
197
197
197
197
197
197
197
197
197
197
2 1 7
1 OO
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
245
210
2 1 0
21O
220
220

80.
30.
80 .
80.
80.
80.
80.
80.
80 .
80.
SO.
SO.
80.
80.
80.
SO.
80,.
80.
80 .
SO.
80.
80.
80.
BO.
SO..
80.
80.
BO..
SO.
8O.
80.
BO.
80.
SO.
SO .
80.
SO.
80.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.

79
7 v
79.
7 9

79
79
79
~7P

80
80
SO
80
SO
BO
SO
81
31
82
82
83
83
84
85
85
86
87
88
89
90
91
9 p

93
94
95
96
97
98
99
01
02
O3
04
O6
O7
OS
1O'
11
12
14
15
17
_,.._,.

48
63
77
91

'•_•' .
O .
O..
0.
0.
0.
0.
0.

— 0.
— 0.
-0.
— o.
-0.
-0.
— 0.
-0.
-0 „
-o.
— o ..
-o.
-0 .
-o.
-o..
— 0 .
-0.
-o.
— 0 .
— o.
-0.
— o .
— 0 .
-o.
-o.
-o.
-0.
— 0.
-0.
— o .
-0.
— o.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-o.
-0.
-0.
-o.
-0 .
-0 .

-t

0 0
0 0
00
00
00
00
0 0
OO
01
01
01
01
01
0 1
01
02
02
03
0 3
04
04
O5
06
06
07
OS
09
1O
1 1
12
13
14
15
16
1 7
18
19
20
22
*"?"•*•!

24
25
27
2B
29
31
32
33
35
36
38
54
69
84
98
12

9 .
9 .
9 .
1 .
1.
1.
1.
1 .
1.
1.
2.
+£ .

^ m

2.
2.
-,,.
_.,-

•J; «

•Ji •

4r

4.
4.
4.
4.
5.
5.
CT.

5.
6.
6 .
6.
6.
7.
7 .
7 .
7 .
-7

B.
8.
8.
8.
o_

9.
9.
9.
9.
1.
1.

. 1.
1.
1.
1.
1.
1.
^ .
2.

12E--09
50E--O9
S7E-09
03E--OS
O6E-08
10E-OB
14E-08
37E-08
60E-OS
82E-08
O5E-OS
27E-O8
50E-OS
73E-08
95E-08
18E-08
41E-09
63E-O3
S6E-08
O9E-OB
3 IE-OS
54E-06
76E-03
99E-O8
21E-08
44E-O8
67E-03
89E-OB
1 2E-08
35E-08
56E-OB
8OE-OB
03E-08
25E-08
48E-08
70E-08
93E-OS
15E-08
38E-OS
61E-08
83E-08
O6E-08
28E-03
5 IE-OS
74E-08
96E-08
02E-07
04E-O7
06E-07
09E-O7
11E-07
36E-07
5SE-07
S1E-O7
03E-07
26E-07



REI lo-i Run 2 DRAWDOWN OBSERVATION WELL =- RE I 3-4

12:4 0
13s 00
13: 20
1 3 :; 4 0
14: OO
14 : 20
14: 40
15:00
15: 2O
15:4 0
16: 00
16: 20
16: 4O
17:00
17: 20
17:40
IB: 00
18:20
1 8 : 4 0
19- no
19:20
19: 40
20 : 00
20 1 20
2O s 4O
2 1 : 00
21:20
21:40
22:00
22: 20
22: 40
23: 00
23: 2O
23: 40
OOs 00
00: 20
OO: 4O
0 1 : OO
0 1 : 20
Ol : 4O
02: 4O
03:40
04: 4O
05:40
06:4O
O7:40
08: 4O
09: 40
1O: 40
1 1 : 40
12: 40
13:40
14: 40
15:40
16:40
17:40

*•:' '4. '-..-' . !*̂  I- '-..'

4.i *•) •._.' . ̂  j,i >.j

260. 220
280 . 230
300. 230
320. 23O
340. 180
360. 100
380. 1OO
400. 100
420. 170
440. 250
4 6O. 2OO
4 SO. 170
50O. 1 70
520. 13O
540. 12O
560.220
580. 080
600. 220
620 . 230
640.22Q
660., 220
680. 130
700. 120
720. 230
740. 3OO
760., 230
780. 230
800. 230
820. 180
840. 57O
860. 180
880.080
900. 170
920. 170
940. 170
96O. 170
980. 170
1000. 2OO
1060. 30O
1 120. 300
1 180. 300
1240. 300
130O. 300
136O.200
1 420. 2OO
1480.200
1540.200
1600. 300
1660. 300
1720.200
1780. 300
1840. 300
19OO. 300
1960. 200

82. 05
82. IS
82. 30
82. 42
82.53
82.63
82.74
82.83
82. 91
83. OO
83. O7
83. 14
83. 22
83.28
83.35
83. 41
83. 47
83.53
83. 60
83. 67
83. 74
83.81
83.87
83.94
84.O1
84 . O7
84. 13
84. 19
84.25
84.31
84.37
84 . 43
84.48
84 . 54
84.59
84 . 64
84 . 69
84 .. 74
84.79
84.84
84.98
85. 11
85.23
85.36
85.47
85.58
85.68
85.79
85.88
85.96
86.03
86 . O9
86. 17
86.25
86.29
86.36

--1.26
- 1 .. 39
- 1.51
-1.63
-1 . 74
-1.84
-1.95
-2.04
-2. 12
—2. 21
—2. 28
-2. 35
-2. 43
-2.49
-2.56
-2.62
-2.68
-2.74
-2.81
-2. 88
-2.95
-3.02
-3. 08
-3. 15
_. -T -~)~>

-3.28
—3. 34
-3 . 4 0
—3. 46

••? cr <-i
•-' . *J i.

-3.58
-3.64
-3.69
-3.75
-3. SO
-3.85
-3.90
-3.95
-4.00
-4 . O5
-4. 19
-4 . 32
-4.44
-4.57
-4.68
-4.79
-4. 89
-5 . 00
-5.09
-5. 17
-5.24
-5.30
cr "TOwJ • --.'O

-5.46
-5 . 50
-5.57

2. 49E.-O7
2. 71E-O7
2., 94E-O7
3. 16E-">7
3.39E-v.v
3. 61E-n7
3. 84E-07
4.. 06E-07
4.29E-07
4 .. 52E-07
4., 74E-07
4 ,. 97E-07
5,. 19E-O7
5.42E-07
5. 65E-O7
5.87E-07
6. 10E-O7
6.32E-07
6.55E-O7
6. 78E-07
7. OOE-O7
7. 23E-07
7., 45E-07
7. 68E-07
7. 90E-07
8. 13E-07
8.36E-07
8 . 5SE-07
8 . 8 1 E-O7
9. 03E-07
9.26E-O7
9. 49E-O7
9.71E-07
9. 93E--07
1 . O2E-06
1.04E-06
1 . O6E-06
1 . O8E-06
1. 11E-06
i. 13E-06
1 . 20E-O6
1 . 26E-06
1 . 33E-06
1 . 40E-06
1 . 47E-06
1 . 54E-06
.1 . 60E-06
1 . 67E-06
1 . 74E-06
1.81E-06
1 . 87E-06
1.94E-06
2.01E-06
2.08E-06
2. 15E-06
2.21E-06



RET 10-1 Run 2 DRAWDOWN OBSERVATION WELL RE I

18:40
19; 40
2u: 4u
21 i 40
22: 40
23: 40
00 : 4 0
01: 40
O2 : 40
03: 4O
O4 : 4O
05: 40
O6: 40
07: 40
08 : 4 0
09: 40
10s 40
1 1 ; 40
12:40
13: 40
1 4 : 4 O
15: 40
16:40
1 7 : 40
18:4 0
19: 4O
20: 4O
21: 40
22: 40
23: 4O
00: 40
0.1 : 4O
O2 : 40
03: 40
04: 40
05: 4O
O6: 40
07: 4O
08: 40
09: 4O
1O: 40
1 1 : 40
12:40
13: 40
14:40
15:40
16:40
17:40
18:4 0
19:40
20: 40
2:1. : 40
22:40
23: 4O
00 : 40
01 : 40

2020 . 2OO
20 BO. 200
2140.. 200
2200. 300
2260 . 30O
2320. 200
2380. 20O
2440.200
2500. 200
256O. 2OO
2620. 200
2680. 200
27 4O. 2OO
280O. 20O
28 60. 300
2920. 3OO
2980. 3OO
3O40. 2OO
3100. 2OO
3160. 300
322O. 300
3280. 20O
3340. 200
2̂ 400. 300
3460. 500
3520. 3OO
3580. 200
3640. 20O
3700 . 20O
3760. 20O
3S20. 200
3880. 200
3940. 200
4OOO. 2 <">!'">
4O60. 2O 0
4120. 200
4 180. 200
42 4O. 3OO
43OO. 3OO
4360. 7OO
4420. 300
4480. 3OO
4540. 300
4600. 30O
4660. 300
472O. 300
4780. 300
4840. 300
49OO. 3OO
4960. 300
5020. 300
5080. 3OO
5140. 300
52OO. 300
5260 . 300
532O.300

86. 44
86.52
86. 60
86.68
86.76
86 . S3
86 . 9O
86.97
87 . O4
87. 11
87 . 1 7
87 . 2.3
87 . 3O
87.36
87.42
87.48
87.55
87.62
87 . 68
87. 73
87 . 79
87.85
87 . 9 1
87.96
88 . 0 .1.
88. 07
88 . 1 2
88 . 1 7
88.22
88. 27
88.32
88.36
88.41
88. 45
88.50
88.54
88 . 60
88.64
88. 69
88. 74
88.78
88.81
88.85
88.88
88.94
88.95
88.99
89.04
89.06
89. 08
89 ., 1 1
89 . 1 4
89. 17
89.20
89.22
89.25

_. ̂ ~, Lt <::;

-5. 73
KJ O '!

-5.89
-5.97
-6.04
-6. 1 1
-6. 18
-6.25
-6. 32
-6 . 38
-6.44
-6.51
-6.57
-6.63
-6.69
-6. 76
-6.83
-6.89
-6.94
—7 . OO
-7. 06
-7. 12
-7. 17
-7. 22
-7 . 28
-7 . 33
— 7. 38
-7.43
-7.48

/ • wJ •-"'

-7 . 57
-7.62.
-7. 66
-7.71
-7.75
-7.81
-7.85
-7.90
-7.95
-7.99
-8.02
-8 . 06
-8 . 09
-8. 15
-8. 16
-8.20
-8.25
-8.27
-8.29
-8.32
-8 . 35
-8.38
-8.41
-8.43
-8.46

2.2QE.-06
2.35E-06
2. 42E-06
2., 4SE-06
2.55E-06
2.62E-06
2.69E-06
2.75E-06
2. 82E-06
2.B9E-O6
2.96E-06
3. O3E-O6
3 . O9E-06
3. 16E-06
3.23E-06
3. 3OE-O6
3. 36E— 06
3. 43E-O6
3. 50E-06
3. 57E-O6
3., 63E-06
3. 70E-06
3:,. 77E— 06
3., S4E-O6
3.91E-06
3.. 97E--O6
4, O4E-06
4. 1 1E-06
4. 1SE-06
4.24E-06
4.31E-06
4 . 38E.-06
4.45E--06
4. 52E--06
4 . 58E-06
4.65E-06
4.72E-06
4.79E-O6
4.85E-06
4.92E-06
4.99E-06
5.06E-O6
5. 12E-06
5. 19E-O6
5.26E-06
5.33E-06
5.40E-06
5.46E-06
5 . 53E-06
5. 60E-O6
5.67E-06
5.73E-06
5.80E-06
5.S7E-06
5.94E-06
6.01E-06



RE I 10-1 Run DRAWDOWN - OBSERVATION WELL - RE I 3-4 Fac

02; sO
03 : '1 0
04; 4O
OS : 4 0
06s 40
O7 : 40
OS: 4O
09 : 4O
1O: 40
1 1 : 40
12:40
13: 40
14:40
15:40
16: 40
17:40
18: 40
19: 40
20: 40
21 :4O
22: 40
23: 40
OO: 4O
01:4 0
02: 4O
03: 40
04 : 4O
OS: 40
06: 4O
O7 : 40
08: 4O
09: 40
10: 40
1 .1 : 4O
12: 4O
13:40
14: 40
15:40
16:4O
17:40
IB: 4O
19:4O
20 : 40
21:40
22:4O
23:40
OO: 40
01:40
02: 40
03: 40
04: 40
05: 40
06:40
07: 40
08-.4O
09: 00

5380.300
5440. 300
5500. 3OO
5560,. 300
5620. 30O
56SO. ~OO
5740. 300
5800 . 3OO
5860. 3OO
5920 . 300
59BO. 30O
6O40. 300
61 00. 30 O
6160. 500
6220. 30O
6280. 3OO
6340.300
64 00 . 4OO
646O. 2OO
652O. 2OO
65BO. 30O
6 6 4 0 . 3 0 0
67 OO. 3OO
67" 60. 300
6820.3OO
6880. 300
694O. 3 «">(">
70O(j. 3UO
7060. 300
7120. 300
7180. 30O
'7240. 3OO
7300. 3OO
7360 . 300
742O.300
7480. 3OO
7540. 3OO
7600.300
7660. 300
7720. 30O
7780. 20O
7840. 200
79OO. 30O
7960.300
802O . 300
8080. 300
8140. 300
8200. 300
826O. 300
8320. 3OO
8380. 300
8440.300
8500 . 300
8560. 200
8620. 3OO
8640. 600

po ~>q

89.31
89 . 33
89. 36
89. 40
89. 43
89. 45
89. 49
89.52
89 . 54
89.56
89.57
89.59
89. 62
89.64
89.66
59 . 69
89.71
89.73
89. 76
89. 78
89 . 8 1
89 . 83
89., 86
89.87
89.89
89 . 9 1
89. 93
89.95
89. 94
89.88
89.83
89.77
89. 72
89. 7O
89.68
89.69
89.72
89.76
89.79
89.84
89.89
89.94
90. OO
90. 04
90 . 09
90. 13
9O. 16
90.19
90 . 22
90.24
90.26
90.29
90. 31
90. 34
90.34

-8. 49
-8 ,,52
-8.54
-8. 57
-8. 61
-8. 64
-8.66
-8. 70
-8.73
O "?cr
\-l . / wJ

-8.77
-8.78
-8.80
-8.83
Q . S ,.j
-8.87
-8.90
-8. 92
-8.94
-8.97
-8.99
-9.02
-9 . O4
-9 . 07
-9 . OS
-9 . 1 0
-9.12
-9. 14
-9. 16
_O •) cr

< u J. <_J

-9. 09
-9. 04
-8.98
-8.93
-8.91
-8.89
-8. 9O
-8.93
-8.97
-9 . OO
-9.05
-9. 10
-9. 15
-9.21
-9.25
-9.30
-9.34
-9.37
-9 . 40
-9.43
-9. 45
-9.47
-9 . 50
-9.52
-9 . 55
-9.55

6.07E-06
6. 1.4E-06
6. 21E--06
6. 28E-06
6.34E-O6
6. 4 IE— 06
6.48E-O6
6.55E-06
6.61E-06
6.68E-06
6.75E-O6
6.82E-06
6.89E-O6
6.95E-06
7. 02E-06
7.09E-0.1-
7. 16E-06
7. 22E-O6
7. 29E-O6
7. 36E-06
7. 43E-06
7 ., 50E-06
7 . 56E-O6
7, 63E-06
7 . 7OE-06
7.. 77E-06
7. B3E-06
7., 90E-06
7. 97E-06
8., 04E-06
8.. 10E-O6
8,, 17E-06
8., 24E-06
8,. 31E-O6
8,. 38E-06
8..44E-06
8.5 IE-OS
8. 58E-06
8..65E-06
8.71E-06
8,. 78E-O6
8.B5E-06
B.92E-06
8 . 99E-06
9.05E-06
9. 12E-06
9. 19E-06
9.26E-06
9.32E-06
9.39E-06
9 . 46E-06
9. 53E-06
9.59E-O6
9.66E-06
9.73E-06
9.75E-06



RE1 10---1 Fair, D r a w d o w n E X T . 1

ADJUSTED DATA

OBSERVATION WELL - RE)

PROJECT NAME
PROJECT NUMB
TEST NAME :
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

T I ME

10:25
1 0 : 35
10:45
1 0 : 55
1 1 s 05
1 1 : 1 5
1 1 : 25
11:35
1 1 : 45
11:55
12:05
12:15
12:25
12:35
12s45
12:55
13:04
13:14
13:25
1 3 : 34
13:45
13:54
14:05
14: 14
14:25
1 4 : 35 '
14:45
1 4 : 55
15:05
15: 15
15:25
15:35
15:45
1 5 : 55
1 6 : 04
16: 15
16:25
16:35
16:45
16:55

:
ER :

:

LEVEL:

E . T .
( M I N )

8725. OOO
8735.071
£3745. O70
8755. O72
8765.072
8775. O72
8785.072
8795. O72
8805. 072
8815. 102
8825.090
8835. 090
8845.090
8855.090
8865. 09O
8875. 120
8884.970
8894 . 97O
89O4.97O
8914.970
8924. 97 O
8934. 97O
8944.970
8955. O2O
8965. O8O
8975. 08O
8985.080
8995. 08 O
9005 . O80
9015.O80
9025. O8O
9035. OBO
9045.080
9055. 080
9065.020
9075.020
9084.970
9095. OBO
9 1 05 . 080
9115.O80

FRENCH LTI
275-14
RE I 1O--1
DRAWDOWN
RE I 3-4
784.360

13-Qct-86
1 0 : 25
80.79

LEVEL

9O.32
90.32
90 . 3 1
90 . 3 1
90. 30
90.30
9O. 30
90.29
90.29
90. 29
90.29
90.29
90.29
90. 30
90. 29
90.29
90 . 30
9O. 30
9O. 3O
90.3O
90.31
9O. 3O
90 . 3 1
90.31
90.32
9O.32
90 . 32
90. 32
90.32
90.33
90 . 33
90.33
90.34
9O.34
9O.35
90.35
90.35
90.36
90.37
90.37

!).

RUN # 2

INPUT 4
FEET

FEET

Delta H

-•9 . 53
-9.53
-9.52
-9.52
-9.51
-9.51
-9.51
-9.50
-9 . 50
-9.50
-9 . 50
-9.50
-9.50
-9.51
-9 . 5O
-9.50
-9.51
-9.51
-9.51

' -9.51
-9.52
-9.51
-9 . 52
_ .O KT'-k
7 m «_>.£.

-9. 53
-9.53
-9.53
-9.53
-9.53
-9.54
-9.54
-9.54
-9 . 55
-9 . 55
-9.56
-9.56
-9.56
-9.57
-9.58
-9.58

t/r2

9.S5E-06
9.86E-06
9.87E--06
9.88E-06
9.89E-06
9.91E-06
9.92E-06
9.93E-06
9.94E-06
9.95E-06
9.96E-06
9.97E-06
9.98E-06
1 . OOE-05
1 . OOE-05
1 . OOE-O5
1 . OOE-05
1 . OOE-O5
1 . O1E-O5
1.0 IE-OS
1.01E-05
1 . 01E-05
1.01E-05
1.01E-05
l.O IE-OS
1.0 IE-OS
1.01E-05
1 . 02E-05
1 . 02E-05
1 . 02E-05
1 . 02E-05
1 . 02E-05
1 . 02E--05
1 . O2E-05
1 . 02E-05
1 . 02E-05
1 . O3E-05
1 . 03E-05
1 . O3E-05
1 . 03E-05



RE: i 10-1 Run Drawdown E X T .

ADJUSTED DATA

1 - OBSERVATION WELL - RE I 3--4 Page

3 7 s 05
.17: 15
17:23
17:35
17:45
17:55
1 8 : 05
18:15
18:25
18:35
18:45
18:55
19:O5
19s 15
19:25
1 9 : 35
19:45
19:55
20:O5
20s 15
2 0 : 2 5
20 : 35
20: 45
20: 55
2 1 : O5
21:15
2 1 : 25
21:35
21:45
21:55
'-i •— . „ /~% r-:-^ ̂ '. 2 U _.'

22: 15
22:25
'•-• f"i ~ -y rr^ .,-:. ? •_•• o
22:45
22:54
23:05
23: 14
23:25
23: 34
23:45
23:55
OO : O5
OO : 1 5
00: 25
OO : 35
00: 44
OO : 55
0 1 : 04
0 1:15
0 1 : 25
0 1 : 35
01:45
01:55
02:05
02 : 1 4

9125.OBO
9135. 080
9145. 080
9155.080
9165. 080
9175.080
9185.080
9195.080
9205. OSO
9215. OSO
9225. OSO
9235 . OSO
9245. OSO
9255.080
9265.080
9275.070
9285. O80
9295.080
93O5. O8O
9315. OSO
9325. 080
V335. (.>dO
9345. 08O
9355. 080
9365. OSO
9375. 080
9385.080
9395. 080
9405. OBO
9415.080
9425. OSO
9435.080
9445. OSO
9455. OSO
9465. OSO
9475.020
9485. O2O
9495. 02O
9505.020
9515.02O
9525.020
9535.020
9545.020
9555.020
9565. O3O
9575.03O
9585. OSO
9595.030
96O5. O30
9615.030
9625. 030
9635. 030
9645. 03O
9655.030
9665.030
9675.030

9O.38
90. 38
90 . 39
90.39
90.40
90 . 4 1
90 . 4 1
90.42
9O.43
9O.43
9O.44
90.44
90.45
90.46
90.46
90.46
90.47
90.48
9O.48
90. 49
90. 49
90. 50
90 . 5O
90 . 5 1
90.52
90.53
90.53
90 . 54
9O.54
90. 55
9O.55
9O.56
9O.56
90.57
9O.57
90.58
90.58
90 . 59
90.59
90 . 6O
90 . 6O
90 . 6 1
90.61
90 . 62
90.62
90.62
90.63
90.63
90 . 64
90 . 64
90.65
90.65
90.66
90.66
90.67
90 . 67

-•9.59
-9 . 59
-9.60
-9.60
-9.61
-9.62
-9.62
-9.63
-9.64
-9.64
-9.65
-9.65
-9.66
-9.67
-9.67
-9.67
-9 . 68
-9.69
-9.69
-9.70
-9.70
-9.71
-9.71
-9.72
-9.73
-9.74
-9.74
-9. 75
-9.75
-9.76
-9.76
-9.77
-9.77
-9.78
-9.78
-9.79
-9.79
-9. SO
-9.80
-9.81
-9.81
-9.82
— O D'-*7 • OJL.

-9.83
-9.83
-9.83
-9.84
-9.84
-9.85
-9.85
-9.86
-9.86
-9.87
-9.87
-9.88
-9.88

1 . 03E-05
1 . 03E-05
1 . 03L"-05
1 . 03E-05
1 . 03E-05
1 . 04E-05
1 . 04E-05
1 . 04E-05
1 . 04E-05
1 . O4E-05
1 . 04E-O5
1 . 04E-05
1 . O4E-05
1 . 04E-05
1 .05E-05
1 . 05E-O5
1 . O5E-05
1 . 05E-O5
1 . O5E-O5
1 . 05E-05
1 . 05E-05
1 . 05E-05
1 . 05E-05
1 . 06E-05
1 . O6E-O5
1 . 06E-05
1 . 06E-05
1 . 06E-05
1 . O6E-O5
1.O6E-05
1 . O6E-05
1 . O7E-05
1 . 07E-O5
1 . 07E-05
1 . O7E-05
1 . 07E-05
1 . 07E-O5
1 . O7E-O5
1 . 07E-05
1 . 07E-05
1 . O8E-05
1 . O3E-O5
1 . 08E-O5
1.08E-O5
1 . 08E-05
LOSE -05
1 . 08E-05
1 . 08E-05
1 . OBE-05
1 . O9E-05
1 . 09E-05
1 . 09E-05
1 . O9E-O5
1 . 09E-05
1 . 09E-05
1 . 09E-05



RE 1 1O-1 Run

O2: 25
02: 34
02: 45
02: 55
03: 04
03: 15
03: 24
03: 35
03:44
03:55
O4: O4
04: 15
04:25-
04: 34
04:45
04:54
05: 05
05: 14
OS: 25
05 : 34
05: 45
05: 55
06: O4
06: 15
O6: 24
O6:35
06:44
06s 55
07: 05
07: 15
07:25
07: 35
07: 45
07:55
O8: 05
08: 15
08: 25
08:35
08:45
08:55
O9: 04
09: 15
09:24
09:28

2 Drawdown

ADJUSTED

9685. 030
9695. O30
9705. 030
9715. 030
9725. OOO
9735. 000
9745. 000
9755. 100
9765. OOO
9775.000
9785. OOO
9795.000
93O5. OOO
98 1 5 . OOO
9825.000
9835.. OOO
9845. 000
9855. OOO
9865.000
9875. OOO
9885. OOO
9895.000
9905 . 000
9915. OOO
9925. OOO
9935. OOO
99 4 5. OOO
9955. 000
9965. 100
9975. 10O
9985. 10O
9995. 1OO
10005. 100
10015. 100
10O25. 100
1 OO35. 100
10045. 100
10O55. 100
10065. 100
10 07 5. OOO
1 0085 . 000
1 O095 . OOO
101O5. OOO
101 OS. 2 00

EXT. 1

DATA

90 . 67
90.6JS

. 90.69
90.69
90.69
90.70
90. 70
90. 7O
90.71
90.71
90.71
9O.72
90.72
9O.73
90.73
90.73
90.74
90.74
9O.74
9O.75
90.75
90.76
90.76
90. 76
90. 77
90. 77
90 . 78
9O.78
90.78
9O.79
90. 80
9O. 80
90 . 80
90.81
9O.81
9O.82
9O.S2
9O. 83
90.84
90.84
90.85
90.85
90 . 85
90.85

OBSERVATION WELL. = RE1 3-4 Page

-9.89
-9.89
-9,. 90
-9. 90
-9.90
-9.91
-9.91
-9.91
-9.92
-9. 92
-9.92
-9.93
-9.93
-9.94
-9. 94
-9.94
-9.95
-9.95
-9. 95
-9.96
-9.96
-9.97
-9.97
-9.97
-9. 98
-9.98
~9. 99
-9.99
-9.99
-10. 00
-10. 01
• 1 0. 01
-10. 01
-10. 02
-1O. 02
-10. 03
-10. 03
-1O. 04
-10. O5
-10. 05
-10.06
-10. O6
-10. 06
-lO. O6

1 . 09ir.'--05
1.09E-O5
1 . 1OE--O5
1.10E-05
1.10E--05
1.10E-O5
1.10E-05
1.10E-05
1 . 1OE-O5
i.10E-05
1.10E-05
1.11E-O5
1. 1 IE-OS
1.11E-05

11E-O5
11E-05
1 IE-OS
1 IE-OS
1 IE-05
1 IE-OS
12E--05
12E-05
12E-05
12E-05
12E-05
12E-05
12E-05
12E-O5
-12E-05
13E-05

, 13E-05
13E-05

, 13E-05
, 13E-05
, 13E-05
13E
13E-05
13E-O5

__14E-05
1.14E-05
1. 14E--05
1.14E-OS
1.14E-05
1.14E-O5



RE I iO-1 Run 2 RECOVERY - OBSERVATION WELL ~ RE1 3-4

TEST NAME:
TEST TYPE:
WELL NUMBER
RADIUS:
START DATE:
START TIME:
WATER START
WATER STOP
TOTAL PUMPING TIME:

I" LEVEL:
LEVEL:

RE I 10-1 RUN <H :
RECOVERY

RE I 3-4 INPUT
784.360 FEET

07 -Oct. -86
11:10
80.79 FEET
91.11 FEET

10210.6 MIN

T I ME

11:10
11:1 0
11:1 0
11: 10
11:1 0
11:10
11:1 0
1 1 : 1 0
11:10
11:10
11:10
11:1 0
11:10
11:10
11:1 0
11:10
11:1 0
11:10
11:10
11:11
11: 11
11:11
11:12
11:12
11:12
11:13
11:13
11:13
11:14
11:14
11: 14
11: 15
11: 15
11: 15
11: 16
11: 16
11: 16
11:17
11: 17
11:17
11: IB
11: 18

E.T.
(MIN)

0 . 0 1 7
O.034
0. 05 O
0. O67
O. O84
0. IOC'
0 ,117
0. 134
0, 150
0. 167
0.257
0.341
0.424
0.507
0.591
0.674
0.757
0.841
O.924
1 . O07
1.413
1 . 747
2.080
2.413
2.747
3.080
3.413
3.747
4 . 080
4.413
4.747
5 . 080
5.413
5.747
6.08O
6.413
6.747
7 . 080
7.413
7.747
8.080
8.413

LEVEL

-999.99
-999 . 99
_999_ 90

-999.99
—999 99
-999.99
-999.99
-999.99
-999.99
-999 . 99

91.11
9 1.11
91. 11
91. 11
91.11
91.11
91. 11
91. 11
91. 11
91.11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 1 1
91. 11
91.11
.91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11
91. 11

Delta H
(REC)

1 09 1.10
1O91. 10
1 O9 1 . 1 0
1 09 1 . 1 0
1091. 10
1091. 10
1091. 10
1 O9 1 . 1 0
1 O9 1.10
1 09 1.10

O . OO
0.00
0 . OO
0 . 00
0.00
o.oo
o.oo
0.00
0 . 00
0.00
O . OO
0 . 00
0 . 00
o.oo
o.oo
o.oo
o.oo
o.oo
0 . 00
0 . 00
0 . 00
O . OO
o.oo
0 . 00
O . OO
O . OO
0 . OO
0.00
O . OO
0.00
0 . 00
0.00

Delta H
<RES)

1080. 78
1O80.78
1080. 78
1080.78
1O80.78
1080.78
1O80.7B
1080.78
1OB0.78
108O. 78
10.32
1 0 . 32
10. 32
1 0 . 32
10.32
1 0 . 32
1 0 . 32
1O.32
10.32
10.32
1O.32
10.32
1O.32
10.32
10.32
1O.32
10.32
10.32
1O. 32
1O..32
10.32
10,. 32
10-32
1O.32
10,. 32
10.32
10.32
10.32
10.32
10.32
10.32
10.32

t/r2

1.92E-11
3.84E-il
5.64E-1 1
7.56E-i:i
9.48E-11
1. 13E-1O
1.32E-1O
1.51E-10
1.69E-10
1.89E-10
2.90E-10
3.85E-10
4.79E-10
5.72E-10
6.67E-10
7. 6 IE- 10
8.54E-10
9.49E-10
1 . 04E-09
1. 14E-09
1 . 59E-O9
1 . 97E-09
2.35E-09
2.72E-O9
3. 10E-O9
3.48E-09
3.85E-09
4.23E-09
4.61E-09
4 . 98E-O9
5.36E-09
5.73E-09
6. 11E-O9
6.49E-09
6.86E-09
7.24E-O9
7.62E-09
7.99E-09
8.37E-09
8.74E-09
9. 12E-09
9.50E-09

t/t "

6. O1E+O5
3. OOE+05
2.04E+05
1 . 52E+05
1 . 22E+05
1 . O2.E+05
B.73E+04
7.62E+04
6.S1E+04
6. 11E+04
3.97E+O4
2.99E+04
2.41 E+04
2.01E+04
1 . 73E+O4
1 . 52E+04
1 . 35E-I-04
1.21E+04
1. 11E+04
1.O1E+04
7.23E+O3
5.85E+03
4. 91E+O3
4.23E+03
3.72E+03
3. 32E+03
2.99E+03
2.73E+O3
2.50E+O3
2.31E-I-O3
2. 15E+03
2.01E+03
1 . B9E+03
1 . 73E+03
1 . 6BE+O3
1 . 59E+03
1.51E+03
1.44E+03
1 . 3BE+03
1 . 32E+03
1 . 26E+03
1.21E+03



RE I 1O-1 Run 2 RECOVERY OBSERVATION WELL = REI 3-4 pa. oe ^

11:13
11:19
11:19
11:19
1 1 : 20
1 1 : 22
1 1 : 24
11:26
11:28
1 1 : 3O
1 1 : 32
1 1 : 34
1 1 : 36
1 1 : 38
1 1 : 4O
1 1 : 42
1 1 : 44
11:46
11:48
1 1 : 50
11:52
1 1 : 54
11:56
11:58
1 2 : GO
12:02
1 2 : G4
12:O6
12:08
12: 10
12: 12
12: 14
12: 16
12: 18
12:20
12:22
12:24
12:26
12:28
12:30
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13: 10
1 3 : 30
13:50
14:10
14:30
14:50
15: 10

8.747
9 . 08O
9.413
9.747

1 0 . 080
12. 115
14.115
16. 115
18. 115
20. 115
22. 115
24. 115
26. 115
28. 115
30 .115
32. 115
34. 115
36 . 115
38.115
40. 115
42. 115
44. 1 15
46. 1 15
48. 1 15
50. 115
52. 115
54. 115
56. 1 15
53 . 1 1 5
60. 115
62. 102
64. 492
66. 188
68. 188
70 . 1 88
72. 188
74. 188
76. 188
78.188
80. 188
82. 188
84. IBS
86. 188
88. IBS
90. 188
92. 188
94. 188
96. 188
98. 188
120. 110
140. 110
160. 120
180. 120
200. 120
220. 120
240. 12O

91.11
91. 11
91.11
91. 11
91.11
91. 11
91.11
91. 11
91. 11
91. 11
91. 11
91. 11
91.11
91 . 11
91. 10
9 1 . O9
9 1 . 09
91 .09
9 1 . 09
91.08
9 1 . O8
9 1 . 07
91.07
91. O6
9 1 . O5
9 1 . O4
9 1 . 03
9 1 . 02
91.01
9 1 . OO
9 1 . OO
90.98
90.98
90.97
9O. 96
90.95
9O.94
9O. 93
90.92
9O.91
90.89
9O.88
9O.B7
9O.B6
90.85
9O.84
90 . 83
9O.81
90 . SO
90.66
90. 54
90.41
90.29
90. 17
90 . 06
89.94

O. 00
0 . OO
0. 00
0. 00
O . OO
0 . 00
O . OO
O. 00
0 . 00
O. 00
0 . 00
O. 00
0 . 00
0 . 00
0.01
O . O2
0 . 02
0.02
0 . 02
0 . 03
0. 03
O.04
0.04
O . O5
0 . 06
0 . O7
0.08
O.O9
0. 10
0. 1 1
0. 11
0. 13
0. 13
0. 14
O. 15
0. 16
0 . 1 7
O. 18
0. 19
0.2O
0.22
0.23
O.24
0.25
O.26
O.27
0.28
0.3O
O.31
0.45
O. 57
0.70
O.B2
0.94
1 . 05
1. 17

10.32
1 0 . 32
10. 32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
1O.32
10.32
10. 32
10.31
1O.30
1 0 . 30
1O.3O
1 0 . 30
10. 29
1 0 . 29
10.28
10.28
1O.27
10.26
10.25
1 0 . 24
1O.23
10.22
10.21
10.21
10. 19
10. 19
10. 18
1O. 17
10. 16
1O. 15
10. 14
10. 13
10. 12
10. 10
1O.09
10.08
1O.07
10.06
10.05
1O. 04
10.02
10., 01
9,87
9.75
9., 62
9. .50
9. .38
9,. 27
9. 15

9.87E-09
1 . 02E-OB
1 . 06E-0&
1. 10E-08
1. 14E-08
1 . 37E-08
1 . 59E-O8
1 . 82E-OB
2.04E-08
2.27E-O8
2.50E-OS
2.72E-08
2.95E-08
3. 17E-08
3.40E-06
3. 63E-O8
3.85E-O8
4.08E-08
4.30E-08
4.53E-08
4. 75E-08
4.98E-OS
5.21E-O8
5.43E-08
5.66E-08
5.88E-08
6. 11E-03
6. 33E-O8
6.56E-08
6.79E-08
7.01E-08
7.28E-08
7.47E-08
7.70E-OB
7.92E-O8
B. 15E-OB
8.37E-OB
B.60E-OB
8.83E-08
9.05E-O8
9.28E-08
9.50E-08
9.73E-OB
9.95E-OS
1 . 02E-O7
1 . 04E-07
1 . 06E-07
1 . O9E-O7
1. 11E-07
1 . 36E-07
1 . 58E-07
1.81E-07
2.03E-07
2.26E-07
2.48E-07
2.71E-07

1. 17E+03
1. 13E+03
1 . 09E+03
i . 05E+G3
i.OlE+03
8. 44E+02
7.24EH-02
6. 35E+O2
5.65E-K>2
5. O9E+O2
4. 63E+02
4.24E+02
3.92E+02
3.64E+O2
3. 4GE+02
3. 19E-I-02
3. OOE+O2
2.84E+02
2.69E+02
2 . 56E+02
2.43E+02
2. 32E+O2
2. 22E+O2
2. 13E+02
2. O5E+O2
1.97E+02
1 . 90E+O2
1 . 83E+02
1 . 77E+O2
1. 71E+O2
1 . 65E+02
1 . 59E+02
1 . 55E+02
1.51E+02
1 . 46E+O2
1 . 42E+O2
1 . 39E+02
1 . 35E+02
1 . 32E+O2
1 . 28E+O2
1 . 25E+O2
1 . 22E+02
1. 19E+02
1. 17E+02
1. 14E+02
1. 12E+02
1 . 09E+02
1 . 07E+G2
1 . O5E+02
B.6OE+01
7.39E+01
6.4BE+01
5.77E+01
5.2GE+01
4.74E+01
4 . 35E+0 1



RE1 10-1 Run 2 RECOVERY - OBSERVATION WELL = RE I 3-4 page .;.

15: 3O
15:50
16: 10
16:3O
16:49
17:1 0
1 7 : 30
1 7 : 50
1 8 : 1 0
1 B : 3O
18:50
19: 10
19:3O
19:49
20: 10
20: 30
20:50
21: 10
21 : 30
2 1 : 50
22: 1O
22 : 30
22:49
23: 10
23: 3O
23:50
00: 10
00: 3O
00: 50
01:1 0
0 1 : 30
01:50
02: 1O
O2 : 30
02 : 5O
03: 1O
03:30
03: 50
04:50
05 : 50
06: 50
07:50
08:50
09:50
1O:50
1 1 : 50
12:50
13:50
14:50
15:50
16:5O
17:50
18:50
19:50
20:50
2 1 : 50

260. 120
280. 120
300. 120
320. 050
340. 050
360. 050
380. O5O
400.050
420.050
440. O5O
460. 050
480.050
5O0.05O
520.050
540. 05O
560.050
580. 050
600.O50
620.050
640. 050
660. 050
680. 05O
700. 050
720.050
740. 05O
760. 100
780. 1OO
800. 1OO
820. 100
84O. 100
860. 1OO
88O. 10O
9OO. 1OO
920. 100
940. 1OO
960. 100
980. 1OO
10OO. 100
1 060 . 3OO
1 120. 300
1 180. 300
1240.300
13OO. 30O
1360. 300
1420. 300
1480. 300
1 540 . 3OO
1 600 . 300
1 660 . 30O
172O. 100
1780. 100
1840. 100
1900. 100
1960. 100
2020. 100
2080. 100

89.82
89. 71
89.60
89.51
89. 41
89.32
89. 23
89. 14
89.05
88.97
88.89
88.81
88.74
88.67
88.60
88.54
88. 47
88.41
88.35
88.29
88.23
88. 17
88. 12
88.06
88 . 00
87.95
87. 90
87.85
87 . 8O
87.75
87.70
87.66
87.61
87 . 57
87.52
87.48
87.43
87.39
87.27
87. 15
87.04
86.94
86.86
86.77
86.68
86.59
86.50
86.40
86.34
86.24
86. 16
86 . 08
86.O1
85.94
85.88
85.82

1.29
1 . 40
1.51
1 . 60
1 . 7O
1.79
1.88
1.97
2.06
2. 14
o oo
_̂ . 4L. 4L.

2. 30
2.37
2.44
2.51
2.57
2.64
2.70
2.76
2.82
2.88
2.94
2.99
3.05
3.11
3. 16
3.21
3 . 26
3.31
3 . 36
3.41
3.45
3 . 50
3.54
3.59
3.63
3.68
3. 72
3.84
3.96
4 . 07
4. 17
4.25
4.34
4.43
4.52
4.61
4.71
4.77
4.87
4.95
5.03
5. 10
5. 17
5.23
5.29

9.03
8 . 92
8.81
6.72
8.62
8.53
8.44
8. 35
8.26
8. 18
8. 10
8.02
7.95
7.88
7.81
7.75
7.68
7 . 62
7.56
7 . 50
7.44
7.38
7.33
7.27
7.21
7. 16
7. 11
7. 06
7.01
6.96
6.91
6.87
6.82
6.78
6.73
6.69
6.64
6 . 6O
6.48
6.36
6.25
6. 15
6.07
5. ,98
5., 89
5- 80
5.71
5.61
5.55
5.45
5.37
5.29
5.22
5. 15
5.09
5.03

2.94E-O7
3. 16E-07
3.39E-O7
3. 61E-07
3. B4E-O7
4. 06E-07
4.29E-07
4.52E-07
4.74E-O7
4.97E-07
5. 19E-07
5. 42E-O7
5.64E-07
5.87E-07
6. 10E-O7
6. 32E-O7
6.55E-O7
6.77E-O7
7. OOE-07
7.22E-O7
7.45E-O7
7.68E-O7
7. 90E-07
8. 13E-07
B.35E-07
8. 58E-07
8.81E-07
9. O3E-07
9.26E-07
9.48E-O7
9.71E-07
9.93E-07
1 . 02E-06
1 . 04E-06
1 . O6E-O6
1.O8E-06
1. 11E-O6
1 . 13E-O6
1 . 2OE-O6
1.26E-06
1 . 33E— 06
1 . 40E-O6
1 . 47E-06
1 . 54E-06
1 . 60E-06
1 . 67E-06
1 . 74E-06
1.81E-06
1.87E-06
1 . 94E-06
2.O1E-06
2.O8E-06
2. 14E-06
2.21E-06
2. 28E-06
2.35E-06

4.O3E+01
3. 75E-K'il
3. 50E+O1
3.29E+01
3. 10E+01
2.94E+01
2.79E+O1
2.65E-I-01
2.53E+01
2.42E+01
2.32E+O1
2.23E+G1
2. 14E+01
2. O6E+01
1 . 99E-I-01
1.92E+01
1.86E+O1
l.SOE-t-01
1.75E+01
1.70E+01
1 . 65E+O1
1 . 60E+01
1.56E+01
1.52E+01
1.48E+O1
1.44E+O1
1.41E+O1
1.38E+01
1.35E+O1
1.32E+O1
1.29E+01
1 . 26E+01
1.23E+O1
1.21E+01
1. 19E+O1
1. 16E+01
1. 14E+01
1. 12E+01
1 . O6E+01
1.01E+01
9.65E+OO
9.23E+00
8. B5E+OO
8. 51E+00
8. 19E-K)O
7 . 9OE+OO
7 . 63E+OO
7. 38E+00
7. 15E+00
6.94E+00
6.74E+00
6. 55E+00
6. 37E+00
6.21E+00
6. 05E+OO
5.91E+OO



REI 10-1 Run 2 RECOVERY - OBSERVATION WELL RE1 3-4 page

22:50
23:5O
00: 50
0 1 : 50
02 : 50
03 : 5O
O4 : 50
05:5O
O6 : 50
07:50
OS: 50
09:50
10:50
1 1 : 50
1 2 : 50
13:50
1 4 : 5O
15:5O
1 6 : 50
1 7 : 50
18:50
19:50
20:50
2 1 : 50
22:50
23:50
O0:50
0 1 : 5O
02:50
03:5O
04: 50
05: 50
06 : 5O
07: 5O
08 : 5O
09:50
10: 50
1 1 : 04

214O. 10O
2200. 1OO
2260. 100
2320. 10O
2380. 100
2440. 10O
25OO. 100
2560. 1OO
2620. 1OO
268O. 1OO
2740.200
28OO. 20 O
2860.200
2920. 100
2980. 20O
3040. 200
31OO. 200
3160.2OO
322O. 200
328 O. 2OO
3340. 2OO
340O. 200
3460. 2OO
3520. 200
3580 . 20O
3640.200
3700.200
3760. 200
3̂ 820. 200
3880.200
394O. 200
4UOO. 2'OU
4O60. 200
4120. 2OO
4 1 SO . 2OO
4240. 200
4300.2OO
4314. BOO

85.76
85. 70
85. 63
85.58
85.51
85.46
85. 40
85. 35
85.29
85.24
85.20
85. 16
85. 11
85. O6
85. Ol
84.94
84.91
84.84
84 . 80
84.75
84.71
84.67
84.63
84 . 60
84.56
84.53
84.49
84.45
84.41
84.37
84 . 33
84.29
84.26
84.22
84 . 20
84. 18

-999.99
-999.99

5 . 35
5.41
5.48
5.53
5 . 60
5.65
5.71
5.76
5.82
5.87
5.91
5.95
6.00
6 . 05
6 . 1 0
6. 17
6.20

: 6.27
6.31
6 . 36
6. 40
6.44
6.48
6.51
6.55
6.58
6.62
6. 66
6.70
6. 74
6.78
6. 82
6.85
6.89
6.91
6.93

1 09 1.10
1 O9 1 . 1 O

4 . 97
4.91
4.84
4.79
4.72
4.67
4.61
4.56
4.50
4.45
4.41
4.37
4.32
4.27
4.22
4. i5
4. 12
4 . 05
4 . 0 1
3.96
3.92
3 . 88
3.84
3.81
3. 77
3.74
3.70
3. 66
3.62
3.58
3.54
3.50
3.47
3.43
3.41
3.39

1080.78
1080.78

2.42E-06
2.48E-06
2.55E-06
2.62E-O6
2.69E-06
2.75E-06
2.S2E-06
2.89E-06
2.96E-06
3. 03E-O6
3.09E-06
3. 16E-06
3.23E-06
3.30E-O6
3.36E-06
3. 43E-06
3. 50E-Otj
3.57E-O6
3. 63E-O6
3.7OE-06
3. 77E-06
3.B4E-O6
3. 91E-06
3.97E-06
4 . O4E-06
4. 11E--06
4. 18E-06
4.24E-O6
4.31E-O6
4.3SE-O6
4.45E-O6
4.52E-O6
4.58E-06
4.65E-O6
4.72E-06
4.79E-06
4.85E-06
4.B7E-O6

5.77E-I-OO
5.64E+00
5.52E-I-OO
5. 4OE+OO
5.29E+00
5. 18E+OO
5. O3E-K>0
4 . 99E+OO
4 . 90E+OO
4.B1E+OO
4.73E+00
4 . 65E+00
4.57E+OO
4. 50E+OO
4.43E-HX'
4.36E+00
4.29E-I-OO
4. 23E+OO
4. 17E+OO
4. 11E+00
4. 06E+00
4. OOE+CO
3.95E+00
3. 9OE+OO
3.85E+00
3. BOE+OO
3. 76E+00
3. 72E+OO
3.67E+00
3.63E+00
3.59E+00
3. 55E+OO
3. 51E+OO
3. 4BE+00
3.44E+00
3.41E+00
3. 37E+00
3. 37E+OO
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PROJECT NAME :
PROJECT NUMBER
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :

;

WATER START . LEVEL:

T I ME

f)9 ; Cj<~:

09: 00
09 : OO
09: 00
O9 : 00
O9; OO

09:00
O9 ; Of")
09: 00
09: OO
09 : 00
O9 : 00
09: 00
09: 00
O9: 00
09: 00
O9 : OO
0'? : OO
09 : 00
O9 : OO
09s Oi
09 : 0 1
09:01
O9: 02
O9: O2
09:02
09:03
09 : O3
09:O3
09:04
09 : 04
09:04
09: 05
09 : 05
09:05
09: 06
09:06
09:06
09:07
09: 07
09: 07

E . T .
( M I N )

O O '"*(")

0 ,. 0 1 7

0.034
0. O5O
0. O6~
0. OS4
0. 100
0 . 1 1 7
0. 134
0. 150
0.167
f) _ 257
0. 340
0. 424
0.507
0.590
0. 674
0. 757
0.840
0. 924
1 . 00?
1.41 4
i . 74S
2 . 08 1
2.414
2.748
3. 081
3.415
3.74S
4 . 08 1
4.414
4.748
5.081
5.414
5. 748
6 . O8 1
6.4-15
6.748
7 . 08 1
7.415
7. 7 4 S

FRENCH LTD
275- i 4
RE I 10-1
DRAWDOWN

RE I 7
1012. 704
07~Oct-86

09: 00
SO. 33

LEVEL

80. 33
_ o c; 9 Q

-99.99
-99.99
...90 f 90
_ O C! O Q

— 9 a . 9 9
— oc.i o 90
-.99 _ 99
-.99 „ 99
_ c; 9.9 9

80. 33
SO. 32i
BO. 33
BO. 33
80 . 33
80. 33
8O. 33
80. 33
8O.33
80. 33'.
80.33
SO. 33
BO . 33
80.33
SO. 33
80. 33
80.33
80.33
8O. 33
80. 33
SO. 33
80.33
80. 33
80. 33
80.33
80.33
BO. 33
80.33
BO. .33
80. 33

.

RUN tt 2

INPUT 5
FEET-

FEET

Delta H

0. 00
180.32
ISO. 32
ISO. 32
180.32
180. 32
ISO. 32
180.32
18O.32
180.32
ISO. 32
0 . 00
0 . 0 0
O . OO
0. 00
0. 00
0. 00
0. OO
0 . 00
O. 00
0 . 00
O . OO
0 . 00
O . OO
0 . OO
0 . OO
0 . 00
0 . OO
o.oo
0. 00
o.oo
0 . 00
0 . 00
0 . OO
0. 00
0 . 00
0. 00
0.00
0 . 00
o.oo
0 . 00

t/r2

O,. OOE+00
1,, 15E-11
2.30E-11
3.39E-11
4.54E-11
5.69E-1 1
6.77E-11
7.92E-1 1
9.07E-11
1.02E-10
1. 13E-10
1.74E-10
2 . 30E— 1 0
2.S7E-10
3.43E-10
4.OOE-10
4.56E-10
5. 13E-! 0
5.69E-10
6. 26E-10
6.82E-10
9.57E-10
1. 18E-09
1.41E-O9
1 . 63E-09
.1 . 86E-O9
2.09E-09
2.31E-O9
2.54E-09
2.76E-09
2.99E-09
3.22E-09
3.44E-09
3.67E-09
3.89E-09
4. 12E-O9
4 . 34E-09
4.57E-09
4. 79E-09
5.02E-09
5.25E-09
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09: 03
09: 08
O9: 06
09: 09
09 : 09
09: 09
09: 10
09 : 1 2
09 : 1 4
09: 16
09 : 1 8
09: 2O
O9:22
09:24
09:26
09 : 28
09 : 30
09: 32
09:34
09: 36
09: 3Q
09: 40
09 :; 4-2
09: 44
09:46
09: IB
09 s 50
09 : 5:7
09: 54
09:56
09: 58
1 0: 00
10: 02
1C: 04
10: 06
1C: 08
1 0 : 1 0
1O: 12
10: 14
1 0 : 1 6
1 0 : 18
1C: 20
1O-.22
1C: 24
10:26
10:28
10:30
1C: 32
1O:34
10: 36
10:38
1 1 : 00
1 1 : 20
1 1 : 40
12: 00
12:20

8.. 08 1
E ,. 4 1 5
8, 740!
9. 081
9.414
9.748

1 0 . OS 1
12.1 OS
14. 152
16. 152
18,, 152
20. 152
22.152
24. 152
26. 152
28.215
30,, 197
32. 197
34. 197
36.. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54. 197
56 „ 21 7
58. 100
6O. 245
62. 245
64.245
66. 245
68.245
70.245
72.245
74.245
76.245
78.245
80.245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120.210
1 40 . 2 1 0
160.210
180. 220
2OO. 2 2O

80. 33
BO . 33
80. 33
80. 33
80 . 33
80. 33
80. 33
BO. 33
80. 33
80.33
80. 33
80 . 33
80. 33
BO. 33
80.33
80. 33
80.33
80. 33
30.34
BO. 34
80. 34
BO,, 33
80. 34
SO. 3 4
80. 34
80.34
SO. 34
8O. 34
80.34
80.34
80. 34
80, 34
80.34
80. 34
80. 34
80 . 34
80.34
8O. 34
80.34
8O.34
80.34
80.34
80.34
BO. 3 4
80.34
80. 34
80. 34
80. 34
80.34
BO. 3 4
80.34
80.34
80. 35
80 . 35
80 . .35
80. 35

0 . 00
0 . 00
0. 00
0 . OO
0 . 00
O. 00
0 . 00
0 . OO
0. 00
0. 00
0 . 00
0 . 00
0 . 00
0 . OO
0. 00
0. 00
O. 00
0. OO

-O.01
-O. 01
—0. Ol
0 . 00

— 0 . 0 1
-O. 01
-0. 01
-0. 01
-0.01
-0.01
-0 . 0 1
-0 .01
-O.01
-O. Ol
-O. 01
-0.01
~0 . 0 1
-0. Ol
-0. 01
-0 . 0 1
-0 . 0 1
-0 . 0 1

• -o . o i
-O. 01
-0.01
-0.01
-O.01
-O. 01
-0 . 0 1
-o.oi •
-0.01
-o.oi
-0.01
-0.01
-0. 02
-0.02
-0. O2
-0. 02

5. 47E--09
5.7OE-O9
5. 92E--09
6. 15E-O9
6. 37E-09
6.60E-09
6.83E-09
B. 20E-O9
9.58E-09
1 . 09E-08
1 . 23E-08
1 . 36E-O8
1 . 50E-08
1 . 64E-O8
1 . 77E-08
1.9 IE-OS
2. O4E-08
2, 18E-OS
'7. -̂  o p ,---, c,

2. 45E-O8
2. 59E-08
2.72E-08
2.86E-OS
2.99E-08
3. 13E-03
3.26E-08
3.40E-08
3.53E-O8
3.67E-08
3.81E-O8
3.93E-08
4.O8E-O8
4.21E-08
4 . 35E-O8
4 . 49E-O8
4. 62E-OB
4.76E-08
4.S9E-O8
5.03E-08
5. 16E-OS
5.30E-08
5. 43E-OB
5.57E-OS
5.70E-OS
5.84E-OS
5.98E-08
6. HE-OS
6.25E-08
6. 38E-QS
6.52E-O8
6.65E-08
8. 14E-OB
9.49E-08
1 . 08E-07
1 . 22E-07
1 . 36E-07



RE 1 •i Run 2 DRAWDOWN - OBSERVATION WELL -- RE1 7

12: 40
13: 00
13: 20
1 3 : '1 0
1 4 : 00
14:20
14:40
15: OO
15:20
15:40
1 6 : OO
16:20
16: 40
17: OO
1 7 : 2O
1 7 : 40
1 6 : 00
18:20
18;: 40
19:00
19:2O
19:40
2O : OO
20:20
20 : 40
21 : 00
'7 -| . •?;-•,
.li. .1. • -il. •-•

21:40
2 2 : 0 O
22: 20
22: 40
2 3i : 0 0
23: 2O
23: 4O
OO: OO
00: 20
OO : 40
01:00
0 1 : 20
0 1 : 4 0
02: 4O
03: 40
04:4O
05:40
06: 40
07*: 4O
08:40
O9 : 40
1O: 40
1 1 : 40
12:40
13:40
14:40
15:40
16: 40
17:40

220. 220
240. 220
260. 220
280. 230
300. 230
320. 230
340. ISO
360. 100
38 O. 100
400. 100
4 2O. 170
440. 250
460. 2OO
430. 170
500. 170
520. 130
540. 120
560.220
580.080
60O. 22O
62 O. 23O
640.220
660. 220
680. 130
700. 12O
720.23O
740. 3OO
760. 23O
780.230
800.230
820. 180
840.570
860. 18O
sao. oao
900. i"/o
920. 170
94O. 170
960. 17O
98O. 170
1OOO. 2O O
1O6O. 3OO
1120.300
1 180. 3OO
1240. 300
13OO. 300
1 360 . 200
1420.20O
1480.200
1540. 20O
1600. 3OO
1660. 300
17" 20. 200
1780. 300
1840.300
1900. 3OO
1960.200

80. 35
80. 36
80. 36
80.37
80. 37
80. 37
80.38
80 . 38
SO. 39
80 . 39
SO. 39
80. 40
8O. 40
80 . 4 1
80.41
80 . 4 2
8O.43
80. 43
80. 44
80.45
80. 45
80. 47
80'. 47
80., 48
80.49
SO. 4 9
80.51
80. 51
SO. 52
80. 53
80. 54
80. 55
8O.56
80.57
80. 58
80.59
8O.6O
80.61
80.62
80. 63
80. 65
80. 68
80.71
80. 73
8O.76
80.79
80.81
80.84
80.86
80 . 88
80 . 89
80. 89
BO. 90
80. 92
80.92
80.94

~'-Jl » '•_•'*!

-0. 03
,-"; ,-"\ ".?

-0. 04
—0. 04
-O.04
-0. 05
-O. 05
-0. O6
-0. 06
-O. 06
— O. O7
-O.07
-0 . OS
-0. OB
—0. 09
-0. 10
-O. 10
-0. 11
-0. 12
-0.12
-O. 14
-0. 14
-0. 15
-O. 16
—0. 16
-0. 18
-O. 18
-0. 19
— 0 . 20
-0.21
-0.22
-O.23
-0.24
-O. 25
-O.26
-0.27
— O. 28
— O. 29
—0 . 30
-0. 32
-0. 35

f~\ -?' Q».' . -.'D

-O.40
-0. 43
-0. 46
-0.48
-0.51
-0.53
-0 . 55
-0. 56
-0 . 56
-0.57
-0.59
-O.59
-0 . 6 1

1 . 49E-07
1 „ 63E-07
1 . 76E-07
1 ., 90E-07
2. 03E-07
2. 17E-07
2. 30E-O7
2.44E-07
2.57E-07
2.71E-07
2.B5E-07
2.98E-07
3. 12E-O7
3. 25E-07
3^39E-O7
3.. 52E--07
3 ., 66E— 07
3. 79E-07
3,, 93E--07
4 . O6E-07
4.2OE--07
4 . 34E-07
4. 47E-07
4.61E-07
4.74E-O7
4 . 88E-07
5.01E-07
5. 15E-07
5.28E-07
5.42E-07
5.55E-07
5.69E-07
5.82E-07
5.96E-07
6 . 1 OE — O7
6. 23E-07
6. 37E-O7
6. 50E-07
6.64E-O7
6. 77E— 07
7. 1BE-O7
7.59E-07
7.99E-O7
8.40E-07
8.BOE-07
9.21E-07
9.62E-07
1 . OOE-06
1 . 04E-06
1 . 08E-06
1. 12E-O6
1. 16E-06
1.21E-06
1 . 25E-06
1 . 29E-06
1 . 33E-06



RE I 10-1 Fa. DRAWDOWN - OBSERVATION WELL. - RE 3'

18
19
20
2 J
"''2.
23
00
01
02
03
O4
05
06
07
08
09
10
11
12
1 3
14
15
16
17
18
19
20
2 1
22
.•; , '-1

OO
01
02
03
04
05
O6
07
08
09
10
11
12
13
14
15
16
17
18
19
120
21
22
"j~'.\

00
01

;

:
:
,*
;
:
:
:
:
:
:
j
s
:
2

s
n
s
:
s

-B
;

-
u

;
I
I'
£
:
:
i
s
:
~
:

ŝ
:
•
2
:
•

:
:
:
j
:
•

•̂
:
j
5
B

j

:

4 0
40
4 0
40
40
40
4 O
4O
40
4O
40
40
40
4O
40
40
40
40
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
4O
40
40
40
40
40
4O
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
4O

.L:! U'1-U .

2O 80.
2140.
2200.
226>'-J »
2320.
2380.
2440.
2500.
2560.
2620.
2680.
2740.
280O.
2860.
2920.
29SO.
3O40.
3100.
3160.
3220.
3280.
334 O.
3400.
3460.
3520.
3580.
364O.
~' ~* i"} i *
3760.
3820.
3880.
3940.
4000.
4060.
4120.
4180.
4240.
4300.
436O.
4420.
4 4 SO.
4540.
4600.
4660.
4720.
4 7 SO.
4840.
4900.
496O.
5020.
5080 .
5140.
57OO
5260.
532O.

li '•..•'•'.'
*;! '• J O
20 O
300
300
200
2OO
200
2OO
2OO
200
2OO
200
2OO
300
30O
300
2OO
200
300
300
200
200
3OO
30O
3OO
200
2OO
2 0 O
200
200
200
2OO
200
2OO
200
2OO
300
300
700
300
300
3OO
3OO
300
3OO
30O
300
300
300
300
300
300
"̂  O'">
300
30O

80.
8O.
81 .
81.
81.
81.
81.
81 .
81.
81 .
81.
81.
81.
81.
81.
81.
81 „
El.
81.
81.
8 i ..
81.
81.
81.
81.
81.
81 ,.
8 1 .
81.
81 .
81.
81 .
81.
81.
81.
81.
81 „
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
81.
82.
82.
82.
82.

o •;?

99
O2
05
O7
10
12
14
17
19
21
û . •-'

26
27
30
•— ' -i!
34
36
T O

4 1
4 3
45
4 7
49
v—' a.

53
55
57
59
61
63
65
67
68
70
72
74
76
78
80
82
84
86
87
89
90
92
91
93
95
o "7
99
OO
02
03
05

— 0 .
— 0.
-0.
-0.
— o B
-0.
-o.
— 0 .,
-~o .
— o .
-0.
-0.
-0.
-0.
—0 .
— o.

H

-I

-I

-1 .
~ I 1

-1 .
-i .

-1

-1.
-j

— ' 1
H

-1.
-1 .
._ -1

-1. .

3. •
-1 .
-1.

-J

-1

-1

-1.
-1.
-1.
-1.
1 •

_ 1

-1 .
-1.
— 1

-1.
-1.
-1.

•!

-1

-1.
-1.
-1 .
— 1

-1.

64
66
69
/ ̂!
74
77
7 9
81
84
86
88
90
93
94
97
99
0 1
0 3
06
O8
10
12
1 4
16
18
20
22
24
26
28
~',' •'"[
32
34
35
~\~"
39
4 1
43
45
47
49
51
53
54
56
57
59
58
60
62
64
66
67
69
70
72

1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^
2
.̂
•".'•'•
' 2

^

^
JL!

jj.

.±'.

.«̂!
2

2̂

4̂

ĵ'

-U.

*li

2
.••*
2
2
2
2
2
•5;

.̂i
TT

3

-̂
3
3
3
T

7!
-?•

3
-̂
-,
3;

m

„

.

.

.

..

.

„

.

„

,

„

,

„

.

,

.

„

,

.,

B

w

.

n

„

a

.

„

.

„

,

„

.

„

.

„

.

„

.

u

„

„

„

.,

,.

„

B

„

.

.

.

1B

.

B

„

37E-06
41E-06
45E-06
49E-06
53E-06
57E-06
6 IE— 06
65E-06
69E-06
73E-O6
77E-06
81E-06
86E-06
90E-06
94E-06
9SE-Oo
O2E-06
06E-06
10E--06
1 4E-06
13E-06
22E-06
26E-06
30 El— 06
34E-06
38E-06
42.E-06
46E--O6
51E-06
55E-O6
59E-06
63E-O6
67E— 06
71E-O6
75E-06
79E-O6
83E-06
87E-O6
91E-06
95E-06
99E-06
03E-06
07E-06
12E-06
16E-06
20E-O6
24E-06
28E-06
32E-O6
36E-O6
40E-06
44E-06
48E-06
52E-06
56E-06
60E-06



RE I Run 2 DRAWDOWN - OBSERVATION WELL ~ RE I

02: 40
03:40
04s 4O
05 : 40
06: 40
O7 : 40
OS: 40
09: 40
1O: 4O
1 1 : 40
12: 40
1 3 : 40
14:4O
15:4 0
16: 40
17:40
18:40
19:4 0
-i ;"•, „ i? ;"•,

21 : 4O
22: 4O
23: 40
OOs 40
01:40
02: 40
03: 40
04: 40
05: 40
06: 4O
07 : 4 0
OB: 40
09 : 4 0
10: 40
1 5. : 4.O
1 2 : 40
1 3 : 4-0
14: 40
15:40
16:40
17:40
1B:4O
19:40
20 : 4O
21:40
22: 40
23:40
00:40
0 1 : 40
02: 40
03:4O
04:40
O5: 40
06: 40
07 : 40
OB: '40
09: 00

53SO. 300
5440. 300
5500. 3OO
5560.300
5620. 300
5680. 3OO
5740.300
5800. 3OO
5B6O. 300
5920.300
5980. 30O
6040. 300
6100. 3OO
6160. 500
622O. 30O
62BO. 3OO
6340. 300 '
6400. 400
6460. 2OO
6520 . 200
658O.3OO
6640. 3OO
6700 . 3OO
6760. 300
6820.300
6SSO. 300
6940,. 300
7OOO. 300
7O6O. 30O
7120. 300
7180. 300
7240. 3OO
7300. 300
7360. 300
7 4 2O. 3OO
743O.300
754O. 300
7 6 0 0 . 3 O 0
7660. 300
7720. 3OO
778O. 2OO
7840. 200
79OO. 3OO
7960. 30O
8O20.30O
8030. 300
8140. 3OO
8200. 30O
8260.300
8320. 300
8380.300
8440.300
8500. 3OO
8 ̂ 6 O '"' O O
8620. 300
8640.600

32. 06
82. 07
82 . 09
82. 10
82. 1 1
82. 14
82. 15
82., 17
82 . 1 9
82. 20
82. 20
82 . 22
82. 22
32.23
82.24
82. 25
82.26
32.27
82.28
82. 29
82. 31
32. 32
Ei2. 33
S2.32
82.36
82.37
82. 38
82.39
82. 41
82 . 4 1
82. 36
82 . 29
82.24
82. 13
82. 1.3
82.21
82.27
82.26
82.26
82.26
82. 15
82. 12
82. 14
82. O7
82 . O2
81.94
81.87
81.83
81.87
81.84
81 . 82
81.82
81.87
81 . 92
8 1 . 90
81.90

--1 . 73
-1. 74
-1. 76
- i . 77
- 1 . 78
-1.81
-1.82
-1.84
-1.86
-1.87
-1.87
-1.89
-1.89
-1.90
-1.91
-1 . 92
-1.93
-1.94
-1.95

1 O i.
.1 K i '_>

-1.98
- 1 . 99
-2 . OO
-- 1 . 99
-2 . O3
-2 . 04
-2 . O5
— **? <~\ A.^_ . ̂J O

-2 . 08
-2. 08
-2. 03
-1 .96
-1.91

. -1.80
-1.85
-1. 8S
-1.94
-1 . 93
-1.93
-1.93
-1.82
-1.79
-1.81
-1.74
-1.69
-1.61
-1.54
- 1 . 50
-1.54
-1.51
-1. 49
-1.49
-1.54
-1 . 59
-1.57
- 1 . 57

3. 64E--O6
3.63E-06
3. 72E.--06
3. 77E-06
3,. 81E-O6
3..85E-06
3. B9E-06
3.93E-06
3., 97E-06
4. 01E-06
4., 05E-O6
4., 09E-06
4.. 13E-06
4. 17E-06
4.. 21E-06
4.. 25E-06
4. 29E-06
4 ., 33E-06
4' .. 37E-06
4 ., 42E--06
4. 46E-O6
4 ., 50E-06
4. 54E-06
4 ., 58E-06
4. 62E-O6
4. 66E-06
4. 7OE-O6
4. 74E--06
4.78E-06

, 4 . 82E-06
4.B6E-06
4 . 90E-06
4.94E-06
4 . 98E-06
5.02E--O6
5. 07E-06
5. 11E-O6
5. 15E-O6
5. 19E-06
5.23E-06
5.27E-O6
5.31E-06
5.35E-O6
5.39E-06
5.43E-06
5.47E-06
5.51E-O6
5.55E-06
5.59E-06
5. 63E-06
5.67E-06
5.72E-06
5.76E-06
5. SOE-06
5.B4E-06
5.85E-06



RE1 1O--1 Run 2 Drawdown EXT. i

ADJUSTED DATA

OBSERVATION WELL. = RE I 7

PROJECT NAME :
PROJECT NUMBER :
TEST NAME i
TEE5T TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

T

1C
10
1O
10
11
1 1
11
11
11
11
12
12
12
12
12
12
13
1 3
1 3
13
13
1 3
14
14
14
14
14
14
15
15
15
15
15
15
16
16
16
16
16
16

I ME

.

5̂

jj
•

;

:
:
:
J

;

:
•
:
:
•

:
*

*

:

i- -, cr

-:•• cr
•„> *..!

45
55
05
15
25
35
45
55
05
15
*—. cr
.£.*_'

35

45
55
04
14
25
34
*45
:
•

•

:
5

:
•

J

*

•

•
*

•

:
*

:
;
:
:
«

54
05
14
25
35
45
55
05
15
25
35
45
55
04
15
25
35
45
55

FRENCH LTD.
275-14
RE I. 10-1 RUN tt
DRAWDOWN

RE I 7 INPUT
1012.704 FEET
13-Oct-86

1 0 : 25
80.33 FEET

E.T.
<M1M)

8725.
8735.
8745.
8755.
8765.
8775.
8735.
8795.
8805.
8815.
8825.
8835.
8845.
8855.
8865.
8875.
8884 .
8894 .
8904.
89 1 4 .
8924.
8934.
8944.
8955.
8965.
8975.
8985.
8995.
9005.
90 1 5 .
9025.
9035.
9045.
9O55.
9065 .
9075.
9084.
9095.
9 1 05 .
9115.

000
O71
070
O72
072
072
072
072
072
1. 02
090
09 O
090
090
090
120
970
97O
970
970
970
97O
970
020
080
080
080
O8O
080
O80
O80
080
080
080
020
020
970
080
080
O80

LEVEL

81
81
81
81
81
81
81
81
81
81
81
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

. 92

. 93

.93

.92

. 90

.88

.93

.95

.97

.98

.98

.01

.01

.04

. O5

. 08

.06

. 08

. 11

. 14

. 15

. 17

. 16

. 18

.20

. 22

.23

.25

.27

.28

.29

.29

. 30

."30

.31

. 32

.32

. 33

. 33

.35

•~

5

Delta H

-1
-1

4

— i

-1
__ •*

._. , •*

-1

-1

-1
4

-1
-1
__ \

~~ 1

-- 1

4

-1
-1
-1

-I

-1
-1
-1
-1
-1
-1

— 1

-1
-1

— 1
H

._ \

-1
» 1

-1
-1
-2
-2
-2

.59

. 60

.60

.59

.57

.55

. 60

.62

.64

.65

.65

.68

.68

.71

.72

.75

. 73

.75

.78

.81

.82

.84

.83

.85

.87

.89 '

.90

.92

.94

.95

.96

.96

.97

.97

.98

.99

.99

. 00

. OO

. O2

t/r2

5.
cr
wJ.

er
O •

5.
cr
O .

5.
K'
xJ a

C'
uJ .

5.
5.
5.
5.
5.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

91E--06
91E-06
92E-O6
93E-06
94E-O6
94E--O6
95E-06
96E-06
96E-O6
97E-O6
98E-06
98E-06
99E-O6
OOE-06
OOE-O6
01E-06
02E-06
O2E-O6
O3E— O6
04E-06
04E-06
O5E-O6
06E-O6
O6E-06
07E-06
08E-O6
OSE-06
09E-06
10E-06
10E-06
11E-06
12E-06
12E-06
13E-06
14E-06
14E-06
15E-06
16E-06
17E-06
17E-06



RE I 10-1 Run 2 Drawdown E X T . 1 OBSERVATION WELL = RE I 7

ADJUSTED DATA

17s 05
17:15
1 7: 25
17:35
17s45
17:55
1 8 : 05
18:15
18:25
18:35
18:45
1 8 : 55
1 9 : O5
19:15
19:25
19:35
19:45
19:55
20: 05
20: 15
20:25
20 : 35
2O:45
2O:55
2 1 : O5
21: 15
21 s 25
21:35
21:45
21:55
22:O5
22: 15
22: 25
22:35
22:45
22:54
23:05
23: 14
23:25
23:34
23:45
23:55
00: O5
OO: 15
00:25
OO : 35
OO:44
OO: 55
0 1 : 04
01: 15
01:25
0 1 : 35
01 :45
01:55
02: 05
02 : 1 4

91 25. 080
9135.080
9145.080
9155.080
9165. O80
9175.080
9185.080
9195.080
92O5 . O80
92 1 5 . 08O
9225.080
9235. 080
9245.080
9255.080
9265. 080
9275.070
9285. 080
9295 . 08O
9305. 080
9315. 08O
9325.080
9335. 080
9345. O8O
9355. 080
9365. O8O
9375.08O
9385., O80
9395. 080
9405.080
9415.080
9425. 08O
9435. 080
9445.080
9455. O8O
9465. O8O
9475.020
9485. O2O
9495. 02O
9505. O2 0
9515.02O
9525.020
9535 . 020
9545.O2O
9555.020
9565.030
9575. 030
9585 . O3O
9595 . 030
96O5.030
9615.030
9625. O30
9635.030
9645.030
9655.O30
9665.030
9675.030

82.36
82. 35
82 . 35
82. 33
82.32
82. 34
82. 33
82.33
82.32
82.31
82.31
82.30
82.30
82.29
82.29
82. 29
82.28
82.29
82.28
OXL . j-.:.ci

82.28
32.28
82 . 28
82.27
82.26
82 . 26
82 . 26
82.26
82.26
8-'™i f-i /

1̂ . -i.O

ST* O L.4. • ,i_O

8 i-~\ 'nrr
-i . ji. ̂f

B '", <-;,<=:;
-L_ . .*_»_'

82.25
82.24
82.23
82.23
S r-, , r~, .--,

-d • 4̂ 4-

82.21
82.21
82.21
82.21
82.21
82.21
82.21
82.21
82 . 2O
82.20
82.21
82.21
82.21
82.20
82.20
82 . 20
82.20
82 . 20

2. 03
-2. 02
-2 . 02
--2 . 00
-1.99
-2 . 0 1
-2. 00
-2. 00
-1 .99
--1.98
-1.98
-1.97
-1.97
-1.96
-1 .96
-1 .96
- 1 . 95
- 1.96'
-1.95
-1.95
-1 .95
-1.95
- 1 . 95
-1.94
-1.93
-1 .93
- 1 . 93
-1.93
- 1 . 93
-1.93
- 1 . 93
-1.92
-1.92
-1.92
-1 .91
-1.90
- 1 . 9O
-1.89
-1.88
-1.88
-1.88
-1.88
-1.88
-1.88
-1.88
-1.88
-1.87
-1.87
-1.88
-1.88
-1.8B
-1.87
-1.87
-1.87
-1.87
-1.87

6. 1BE--06
6. 19E-06
6. 19E-06
6.20E-06
6.21E-06
6. 21E-06
6.22E-06
6.23E-06
6.23E-06
6.24E-O6
6.25E-06
6.25E-06
6.26E-06
6.27E-06
6.27E-O6
6.2SE-06
6.29E-06
6.29E-06
6. 30 E- 06
6.31E-06
6.31E-06
6.32E-06
6. 33E-O6
6.33E-06
6.34E-06
6. 35E-O6
6. 35E-06
6. 36E-06
6.37E-O6
6.38E-06
6.38E-06
6.39E-O6
6.4OE-06
6.40E-O6
6.41E-06
6.42E-06
6.42E-06
6.43E-06
6.44E-06
6.44E-O6
6.45E-06
6.46E-06
6.46E-06
6.47E-06
6.48E-O6
6.43E-06
6.49E-06
6.50E-06
6.50E-06
6. 51E-06
6.52E-06
6.52E-06
6.53E-O6
6.54E-06
6.54E-06
6.55E-06



RE1 10-1 Run 2 Drawdown E X T . 1

ADJUSTED DATA

OBSERVATION WELL = RE I 7 F'aqe-

02: 25
02:34
02:45
02: 55
O3 : 04
03: 15
03: 24
03:35
03:44
03:55
04: O4
04: 15
04-: 25
04 : 34
04:45
04 : 54
O5; O5
05: 14
OS: 25
05:34
05: 45
O5: 55
O6: O4
06: 1.5
O6:24
06:35
06: 44
06: 55
07 : 05
07: 15
O7: 25
07:35
O7 : 45
07 : 55
08: 05
08: 15
OS: 25
OS: 35
OS: 45
08:55
O9 : O4
09: 15
09:24
09:28

9685. 030
9695. 030
97O5. 03O
9715.O30
9725. OOO
9735. OOO
9745. OOO
9755. 100
9765.000
9775. OOO
9785. OOO
9795. OOO
9805. OUO
9815. OOO
9825. 000
9835. OOO
984 5. OOO
9855.000
9865. OOO
9875. 000
9885.000
9895. OOO
99O5. OOO
99 1 5 . OOO
9925. 000
9935. OOO
9945. OOO
9955. OOO
9965. 100
9975. 100
9985. 1OO
9995. 1OO
10005. 1OO
10015. 10O
1OO25. 100
1 0035 . 1 00
1OO45. 1OO
1 OO55 . 1 OO
1O065. 1OO
10075. 000
10085. OOO
10095. 000
10105.000
10108.200

82. 20
82 J 20
82 . 2O
82J21
82.21
82.21
82.21
82 . 2 1
82.20
82. 2O
82 . 1 9
82. 19
82. 18
82. 17
82 . 1 6
82. 15
82. 15
82. 14
82. 14
82. 13
82. 13
82 . 1 2
82. 12
82. 12
82. 11
82. 11
82., 11
82 . 1 0
82. 10
82. 10
82. 10
82. 11
82. 18
82. 16
82. 15
82. 15
82. 16
82. 17
82. 19
82.20
8/-I '->'->

.̂ m .̂̂

82.24
82.27
82.28

-1.87
- 1 . 87
-1.87
- 1 . 88
-1 .88
- 1 . 88
-1.88
-1.88
-1.87
-1 .87
-1.86
-1.86
-1 .85
-1 .84
- 1 . 83
- 1 . 82
•-1 .82
-1.8 1
- 1 . a 1
-1 .80
- 1 . SO
-1.79
-1 . 79
-1 . 79
-1.78
-1.78
-1.78
-1 .77
-1 .77
- 1.77
- 1 . 77
-1 .78
-1 .85
-1 .83
-1.82 .
- 1 . 82
-1.83
-1.84
-1.86
-1.87
-1.89
-1.91
-1.94
-1.95

6.56E-06
6.56E--06
6.. 57E-O6
6.5BE-06
6.59E-06
6.59E-06
6. 60E-06
6.61E-06
6.61E-O6
6. 62E-06
6.63E-O6
6. 63E-O6
6.64E-06
6.65E-06
6.65E-06
6.66E-06
6.67E-O6
6. 67E-O6
6.6SE-O6
6.69E-06
6.69E-O6
6.7OE-06
6.71E-O6
6. 71E-06
6.72E-06
6.73E-06
6.73E-O6
6.74E-O6
6.75E-O6
6.75E-06
6.76E-06
6.77E-06
6.77E-06
6.78E-06
6.79E-06
6.80E-06
6.80E-06
6.81E-06
6.82E-O6
6.82E-06
6.83E-06
6.84E-06
6.84E-06
6.84E-06



RE I 1O-1 Run 2 RECOVERY - OBSERVATION WELL = RE I 7 paqe 1

TEST NAME:
TEST TYPE:
WELL NUMBER;
RADIUS:
START DATE:
START TIME:
WATER START
WATER STOP

LEVEL:
LEVEL:

TOTAL PUMPING TIME:

RE I 10-1 RUN tt 2
RECOVERY

RE I 7 INPUT 5
1012.7O4 FEET

07-Oct-86
11:10
80.33 FEET
63.05 FEET

10210.6 MIN

TIME

11:1 0
11:1 0
11:10
11:1 0
11:10
11:10
1 1 : 1 0
11:1 0
11:1 0
11: 10
1 1 : 10
11: 10
11:1 0
11:1 0
11:1 0
11:10
11:10
11:10
1 1 : 1 0
11:11
11:11
11:11
11: 12
11:12
11: 12
11: 13
11:13
11: 13
11:14
11: 14
11: 14
11: 15
11: 15
11: 15
11: 16
11: 16
11: 16
11: 17
11:17
11: 17
11: 18
11: 18

E.T.
(MIN)

O.O17
0.034
0 . 050
O. 067
0.084
0. 100
0.11 7
O. 134
O. 150
0. 167
0.257
0 . 34 1
0.424
0.507
O.591
0. 674
0 . 757
0.841
0. 924
1 . O07
1.413
1.747
2. O80
2.4-13
2.747
3.08O
3.413
3.747
4 . OBO
4.413
4.747
5.080
5.413
5.747
6 . O80
6.413
6.747
7 . 080
7.413
7.747
8.080
8.413

LEVEL

-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
-999.99
83 . 05
83.05
63.05
83.05
83 . OS
83 . 05
83. 05
83. 05
63. O5
83 . O5
83 . 06
83. 06
83. O6
83. O6
83.07
83. O7
83.07
83. 08
83. OS
83 . OS
83.09
83.09
83.09
83.09
83 . 1 0
83. 10
83. 10
93. 10
83. 11
83. 11
83. 11
83. 11

Delta H
(REC)

1083. O4
1 083 . 04
1 O83 . 04
1O83.O4
1 OB3 . O4
1083.04
1 O83 . 04
1083.04
1083.O4
1083.O4

0 . 00
0.00
0. 00
O.OO
0.00
0. OO
0.00
0 . 00
O. OO
0. OO
-0.01
-0.01
-0. Ol
-0.01
-0.02
-0 . 02
-O.02
-0.03
-0.03
-0.03
-0.04
-O.04
-0.04
-0.04
-O . O5
-O. 05
-0.05
-0.05
-0.06
-0 . 06
-0.06
-O.O6

Delta H
(RES)

1 OBO. 32
1 080 . 32
1O80. 32
1080.32
108O. 32
1080.32
1080.32
1080.32
1O80.32
1O80.32

2.72
2.72
2.72
2.72
2.72
2.72
2. 72
2.72
2.72
2.72
2.73
2.73
2.73
2.73
2.74
2.74
2.74
2.75
2.75
2.75
2.76
2.76
2.76
2.76
2.77
2.77
2.77
2.77
2.78
2.78
2.78
2.78

t/r2

1. 15E-11
2.3OE-11
3.39E-1 i
4.54E-11
5.69E-11
6.77E-11
7.92E-11
9.07E-11
1.02E-10
1. 13E-10
1.74E-10
2.31E-10
2.87E-10
3.43E-10
4.0OE-10
4.56E-10
5. 13E-10
5.69E-10
6.26E-1O
6.82E-10
9.57E-10
1. 1BE-09
1.41E-09
1 . 63E-O9
1 . 86E-09
2.09E-09
2.31E-09
2.54E-09
2.76E-09
2.99E-09
3.21E-O9
3.44E-O9
3.67E-O9
3.89E-09
4. 12E-09
4.34E-09
4.57E-09
4.79E-09
5.02E-09
5.25E-09
5.47E-O9
5 . 70E-09

t/t '

6.O1E+O5
3.OOE+05
2.04E+05
1 . 52E+05
1 . 22E+05
1 . 02E+05
B. 73E+04
7.62E+04
6.81E+04
6. 11E+04
3. 97E+04
2.99E+O4
2.41E+04
2.O1E+O4
1 . 73E+04
1 . 52E+O4
1 . 35E-K>4
1.21E-I-04
1. 11E+04
1.O1E+04
7.23E+O3
5. S5E+03
4.91E+03
4.23E+03
3. 72E+O3
3.32E+03
2.99E+03
2.73E+03
2. 5OE+O3
2.31E+03
2. 15E+03
2.O1E+03
1 . B9E+O3
1.78E-t-03
1 . 68E+03
1 . 59E+03
1.51E+03
1 . 44E+03
1 . 38E+03
1 . 32E+03
1 . 26E+O3
1.21E+03



RE I 10-1 Run 2 RECOVERY OBSERVATION WELL = RE 1 7 page ^

11:18
11:19
11:19
11: 19
1 1 : 2O
11:22
1 1 : 24
1 1 : 26
11:28
1 1 : 30
11:32
11:34
1 1 : 36
1 1 : 38
11:40
1 1 : 42
11:44
11:46
11:48
1 1 : 50
11:52
1 1 : 54
11:56
11:58
1 2 : 00
12:02
12:04
12:06
1 2 : O8
1 2 : 1 0
12: 12
12: 14
12: 16
12:18
12:20
12: 22
12: 24-
12:26
12:28
12:3O
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13: 10
1 3 : 30
13:50
14: 10
1 4 : 30
14:50
15: 10

3. 747
9. O80
9.413
9.747
1O. 030
12. 115
14. 115
16. 115
18. 115
20. 115
22. 115
24. 115
26. 115
28. 115
30. 115
32.115
34 . 1 1 5
36. 115
38. 115
40. 115
42. 115
44. 115
46. 115
48. 115
5O .115
52. 115
54. 115
56. 1 15
58. 115
60 .115
62. 102
64.492
66. 188
68. 188
7O. 188
72. 188
74. 188
76. 188
78. 188
80. 188
82. 188
84. 188
86. 188
88. 188
90. 188
92. IBB
94. 188
96. 188
98. 188

120. 110
140. 110
160. 120
180. 120
200. 12O
220. 120
240. 120

83. 11
63. 11
83. 12
83.12
83. 12
83 . 1 3
83. 15
83. 17
83. 18
83 . 2O
83.22
83 . 24
83.26
83.27
83.28
83.28
83. 29
83. 3O
83.32
83.32
83. 35
83 . 36
83.38
83.39
83. 40
83. 41
83.41
83. 43
83.44
83. 45
83.47
83. 49
83. 5O
83.51
83.52
83.54
83. 56
83.57
83.58
83.59
83.60
83.61
83.62
83.64
83.66
83.67
83.68
83.68
83.69
83.75
83.79
83.79
83.93
83.46
83. 16
83. 13

— O. 06
-0. 06
-0. 07
-0. 07
-0. 07
-O. 08
-0. 10
-0 . 1 2
-O. 13
-0. 15
-0. 17
-0. 19
-0.21
-O. 22
-0.23
-0.23
-0.24
-O. 25
-O.27
-0.27
-0. 30
-0 . 3 1
-0 . 33
-O. 34
-0.35
-0. 36
— O. 36
-O. 38
-0.39
—0. 40
-0.42
-0.44
-0.45
-0.46
-O. 47
-0.49
-O.51
-O. 52
-0.53
-0.54
-0 . 55
-0.56
-0.57
-0.59
-0.61
-O.62
-0.63
-0.63
-0.64
-0.70
-0.74
-0.74
-0.88
-O.41
-0. 11
-0.08

2. /a
2.78
2.79
2.79
2.79
2.80
2.82
2.84
2.85
2.87
2.89
2.91
2.93
2.94
2.95
2.95
2.96
2.97
2.99
2. 99
3.02
3. 03
3 . O5 -
3. 06
3.07
3.08
3 . 08
3 . 1 0
3. 11
3. 12
3. 14
3. 16
3. 17
3. IB
3. 19
3.21
3 . 23
3.24
3.25
3.26
3.27
3.28
3.29
3.31
3. 33
3. 34
3.35
3.35
3. 36
3.42
3. 46
3.46
3. 60
3. 13
2.83
2.80

5. 92E-O9
6. 15E-O9
6.37E-09
6.60E-09
6.S3E-O9
8.20E-09
9.56E-09
1 . 09E-O8
1 . 23E-08
1 . 36E-08
1 . 50E-08
1 . 63E-08
1.77E-OS
1 . 90E-08
2.04E-08
2. 17E-O8
2. 3 IE-OS
2.45E-08
2.58E-08
2.72E-O8
2. 85E-OS
2.99E-08
3. 12E-03
-!*• • ̂oE"~C-'o

3.39E-O8
3. 53E-O8
3. 66E-O8
3.80E-OS
3.94E-08
4.O7E-08
4. 2 IE-OS
4.37E-08
4.4SE-08
4.62E-O8
4.75E-08
4.89E-O8
5.02E-08
5. 16E-O8
5.29E-08
5. 43E-08
5. 57E-08
5.70E-OB
5.84E-O8
5.97E-OB
6. HE-OS
6.24E-08
6.38E-08
6. 5 IE-OS
6.65E-O8
8. 13E-OB
9.49E-08
1 . OBE-07
1 . 22E-07
1 . 36E-O7
1 . 49E-07
1 . 63E-07

1 . 17E+03
1. 13E+03
1 . 09 E 4 03
1 . O5E+G3
1 . O1E+03
E.44E-K>2
7.24E+02
6. 35E+02
•5.65E + 02
5.O9E+02
4. 63E+02
4.24E+02
3.92E+O2
3.64E+02
3.4OE+02
3. 19E+O2
3.OOE+02
2.84E+O2
2.69E+02
2.56E+O2
2.43E+02
2.32E+02
2.22E+O2
2. 13E+O2
2.O5E+O2
1 . 97E+O2
1 . 90E+02
1 . B3E+O2
1 . 77E+O2
1.71E+02
1 . 65E+02
1 . 59E+O2
1 . 55E+02
1.51E+02
1 . 46E-t-02
1 . 42E+02
1 . 39E+02
1 . 35E+O2
1 . 32E4-02
1 . 28E+O2
1 . 25E+02
1 . 22E+02
1. 19E+02
1. 17E+O2
1. 14E+02
1. 12E+02
1 . 09E+02
1 . 07E+O2
1 . O5E+02
B.60E+01
7.39E+01
6.46E+01
5.77E+01
5.20E+01
4.74E+01
4.35E+O1



REI 10-1 Run 2 RECOVERY - OBSERVATION WELL = RE1 page ...

15: 30
1 5 : 50
16: 1 0
16: 3O
16:49
17: 10
1 7 : 30
1 7 : 50
18: 10
18:30
18:5O
19: 10
19:3O
19:49
20 : 1O
20 : 30
20 : 50
21:1 0
2 1 : 30
2 1 : 5O
22: 10
22: 30
22:49
23 : 1 0
23:3O
23:50
OO: 10
00 : 30
OO: 50
01:1 0
0 1 : 30
01:50
02: 10
02 : 3O
02:5O
03: 10
03: 3O
03 : 50
04 : 50
O5: 5O
06: 5O
07 : 50
OB: SO
09 : 50
1O:50
1 1 : 50
12:50
13:50
1 4 : 50
15:50
16:50
1 7 : 50
18:50
19:50
20:50
2 1 : 50

260. 1̂ 0
28O. 120
30O . 1 20
320. 050
340. O5O
360.050
38O. 050
400.050
420.050
440. 050
460.050
490. 05O
50O.050
520 . O50
540. 050
56O. 050
580. 05O
600. 050
620 . 05O
640 . 050
660 . 050
680. 05O
700.050
720. 050
740. 050
760. 100
780. 100
aoo. i oo
8 2O. 1OO
840. 100
86O. 1OO
880. 100
9OO. 1OO
92O. 100
940. 10O
960. 100
980. 1OO
1OOO. 100
1 060 . 300
1120.300
1180.3OO
1240.300
130O. 3OO
1360.300
1420.300
1 480 . 300
1540.3OO
16O0.300
1660. 300
1720. 100
1780. 100
1840. 100
1900. 1OO
1960. 100
2020. 100
2080. 100

S3. 12
83 . 1 2
83. 11
83 . 1 1
83. 10
83. 09
83 . 09
83.09
83. 08
83.08
83.08
83. O8
83.08
83.08
83.08
83. OS
83.07
83. O7
83. O6
83. 06
83. O6
83.05
83. 05
83. O4
83.04
83. O3
83. 03
83. O2
83.01
83 . 0 1
83.00
82.99
82. 99
82.98
82.97
82.97
82.96
82.95
82.93
82.91
82.89
82.87
82.85
82.84
82.83
82.80
82.79
82.77
82.74
82.71
82.69
82.67
82.65
82.63
82.62
82.60

-0.07
-0 . 07
-0 . 06
-0.06
-0. 05
-0.04
-0 . 04
-0 . 04
-0 . 03
-0 . O3
-0. O3
-O. 03
-0.03
-0. 03
-0. 03
-O. 03
-O.02
-O. 02
-0.01
-0 . 0 1
-O. Ol
0 . 00
O. 00
0 . 0 1
0 . 0 1
0 . 02
0 . 02
0 . 03
0.04
0.04
0.05
O.06
0 . O6
0 . 07
0 . OB
0 . 08
O . O9
0. 10
0.12
O. 14
O. 16
0. 18
0.20
0.21
O.22
O.25
0.26
O.28
0.31
O.34
0 . 36
0 . 38
0.40
O.42
0.43
0.45

2.79
2.79
2.78
2.78
2 . 77
2.76
2.76
2.76
2.75
2.75
2.75
2.75
2.75
2.75
2.75
2.75
2.74
2.74
2.73
2.73
2.73
2.72
2.72
2.71
2.71
2.70
2 . 70
'2. .69
2.68
2.68
2.67
2.66
2.66
2.65
2.64
2.64
2.63
2.62
2.60
2.58
2.56
2.54
2.52
2.51
2.50
2.47
2.46
2.44
2.41
2.38
2.36
2.34
2.32
2.30
2.29
2.27

1.76E-07
1 . 9OE-O7
2. 03E-07
2. 17E-07
2.30E-07
2.44E-07
2.57E-07
2.71E-07
2.84E-07
2.98E-07
3. 12E-07
3.25E-O7
3.39E-O7
3.52E-07
3.66E-07
3.79E-O7
3.93E-07
4.O6E-O7
4.20E-O7
4.33E-07
4.47E-07
4.6OE-O7
4.74E-07
4.88E-07
5.O1E-O7
5. 15E-07
5.28E-07
5.42E-r07
5.55E-07
5.69E-07
5.82E-07
5.96E-07
6.09E-07
6.23E-O7
6.37E-O7
6.50E-07
6.64E-O7
6.77E-07
7. 18E-07
7.59E-07
7.99E-O7
8.40E-07
8 . 8OE-07
9.21E-O7
9.62E-O7
1 . OOE-O6
1 . 04E-O6
1 . O8E-O6
1. 12E-O6
1. 16E-06
1.21E-06
1.25E-06
1 . 29E-06
1 . 33E— 06
1 . 37E-06
1.41E-06

4.03E+01
3.75E+01
3. 50E+01
3.29E+01
3. lOE-t-01
2.94E+01
2. 79E+O1
2.65E+01
2.53E+01
2.42E+01
2.32E+01
2.23E+01
2. 14E+01
2.06E-K>1
1.99E+01
1.92E+01
1.86E+01
1 . 30E+0 1
1.75E+O1
1.70E+01
l.foSE+Ol
1 . 6OE+01
1.56E+01
1.52E+01
1.4BE+01
1.44E+01
1.41E+01
1.36E+01
1 . 35E+O i
1.32E+01
1.29E+01
1 . 26E+0 1
1.23E+01
1.21E+01
1. 19E-I-O1
1. 16E+01
1 . 14E+O1
1. 12E+01
1 . 06E-K>1
1 . 01E+O1
9. 65E+OO
9.23E+00
S.85E+OO
8.51E-I-00
8. 19E+OO
7. 9OE+00
7. 63E+OO
7. 38E+00
7. 15E+00
6. 94E+00
6.74E+00
6.55E+00
6. 37E+OO
6.21E+00
6. O5E+OO
5.91E+00



REI 10-1 Run 2 RECOVERY - OBSERVATION WELL = RE I page 4

22:50
23:50
00: 50
01 : 50
02: 50
03 : SO
04:50
05:5O
06: 50
07:50
08: 50
09:50
1O:5O
1 1 : 50
12:50
13:50
1 4 : 50
15:50
1 6 : 50
17:50
18: 5O
19: SO
20:50
21:50
22:50
23:50
00 : 50
0 1 : 50
02 : 50
03 : 50
O4:50
05: 50
O6 : 50
07:50
08 : 50
09:50
10: 50
1 1 : O4

2140. 100
2200. 100
226O. 100
2320. 1OO
2380. 100
244O. 1OO
2500. 100
2560. 100
2620. 1OO
2680. 10O
2740.20O
280O.2OO
2860. 20O
292O. 10O
2980.200
3O40. 20O
3100. 200
3160. 2OO
3220. 200
3280. 20O
3340. 2OO
34OO. 2OO
3460. 200
3520. 2OO
35 SO. 20O
3640.200
37OO. 200
376O. 2OO
3820. 200
3880. 2OO
3940. 2OO
4000. 200
4060. 200
41 2O. 200
4 180. 2OO
4240. 200
43OO. 2OO
43 14. BOO

82.59
82.58
82.56
S2.54
82.53
82.51
82.49
82.47
82. 46
82.44
82.42
82.41
82.39
82.37
82.37
82.34
82.33
82.31
82. 29
82.27
82.26
62.26
82.26
82.25
82.24
82. 23
82.21
82. 19
82. 17
82. 16
82. 14
82. 12
82. 10
82. 10
82. O8
82.07

-999.99
-999.99

0.46
0.47
0.49
0 . 5 1
O.52
0 . 54
O.56
0. 58
0.59
O.61
O. 63
0.64
O. 66
O.68
0 . 68
0.71
0.72
O.74
0.76
0.78
0 . 79
O.79
0.79
0 . 80
0 . 8 1
O.82
0.84
0.86
0.88
O.89
0.91
0.93
0.95
0.95
O.97
O.98

1083.04
1 OB3 . O4

2.26
2.25
2. 23
2.21
2.20
2. 18
2. 16
2. 14
2. 13
2. 11
2.09
2.08
2.06
2.04
2.04
2.O1
2 . OO
1.98
1.96
1.94
1.93
1.93
1.93
1.92
1.91
1 . 90
1.88
1.86
1.84
1.83
1.81
1.79
1.77
1.77
1.75
1.74

1O80.32
1O80. 32

1 . 45E-06
1 . 49E-O6
1 . 53E-06
1 . 57E-O6
1.61E-06
1 . 65E-06
1 . 69E-06
1 . 73E-06
1 . 77E-O6
1.B1E-O6
1 . 86E-06
1 . 90E-06
1 . 94E-06
1.98E-06
2 . 02E-O6
2.O6E-O6
2. 10E-06
2. 14E-O6
2. 18E-06
2.22E-O6
2.26E-06
2.30E-06
2.34E-06
2.38E-O6
2.42E-O6
2.46E-06
2.51E-06
2.55E-06
2.59E-06
2.63E-06
2.67E-06
2.71E-06 .
2.75E-06
2.79E-06
2.Q3E-O6
2.87E-06
2.91E-06
2.92E-06

5. 77E+00
5.64E+00
5. 52E+00
5. 40E+OO
5.29E+OO
5. 18E+OO
5. O8E+00
4.99E+OO
4.9OE+OO
4.BlE-t-OO
4. 73E+OO
4.65E+OO
4.57E+OO
4. 50E+OO
4 . 43E+-OO
4. 36E+OO
4 . 29E+OO
4.23E+OO
4. 17E+OO
4. 11E+00
4.06E+00
4 . OOE-t-OO
3. 95E+OO
3. 90E+OO
3.85E+00
3. BOE+00
3.76E+00
3. 72E+OO
3.67E+00
3. 63E+OO
3. 59E+00
3.55E+00
3. 51E+OO
3. 48E+00
3. 44E+00
3.41E+00
3. 37E+00
3. 37E+OO



RE I iO-1 Run 2 Drawdown EXT . i - OBSERVATION WELL - P j.O-4

ADJUSTED DATA

PROJECT NAM!-
PROJECT NlJME
TEST NAME :
TEST TYPE i
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

1 0 : 25
1 0 : 35
10:45
10:55
J. 1 : 05
11:15
11:25
1 1 : 35
1 1 : 45
1 1 : 55
12: 05
12:15
12:25
1 2 : 35
12:45
12:55
1 3 : O4
13: 14
13:25
13:34
13:45
13:54
1 4 : O5
14: 14
14:25
1 4 : 35
14:45
1 4 : 55
15:O5
15: 15
15:25
15:35
15:45
15:55
1 6 : O4
16: 15
1 6 : 25
16: 35
16:45
16:55

1 *

iER :

•

LEVEL:

E . T .
( M 1 N )

8725. OOO
8735. O71
8745. O7O
8755. O72
8765. 072
8775.072
8785.072
87'? 5 „ 07' 2
8805. O72
8815. 102
8825.090
8835.090
8845.090
885;:. . 090
8865. O9O
8875., 12O
8884.970
8894 . 970
89O4. 970
8914. 970
8924.970
8934. 970
8944. 970
8955.020
8965. O80
8975. 080
8985.080
8995. 080
90O5. OSO
9015. 080
9025. OSO
9035.080
9045. 080
9055. 030
9065.020
9075.020
9O84. 970
9095. 080
9105. OSO
9115.080

FRENCH LT
275-- 14 i
RE I 10-1
DRAWDOWN
P 10-4
2O. O53

13-Oct-86
10:25
38. 82

LEVEL

38.74
38. 74
38.74
38. 74
38.74
38.74
38. 74
38.74
38. 74
38.74
33.74
38.. 74
38.74
38. 73
38. 73
38. 73
38.73
38.73
38.73
38. 73
38. 73̂
38.73
38.73
38. 73
38.73
38. 73
38.73
33.73
38.73
38.73
38.73
38.73
38. 73
38. 73
38. 73
38.73
38.73
33.73
33.73
38.73

D.

RUN # 2

INPUT 8
FEET

FEET

Delta H

O. 08
0 . OS
0 . OS
0 . 08
0 . 08
O. 08
0 . OS
0 . 08
0 . OS
0.08
0 . 08
0. 08
0 . OS
0 . 09
O. 09
0.09
0. 09
O . O9
0 . 09
0 . O9
0. 09
O . O9
O.O9
O.09
O. 09
0 . 09
0 . 09
0.09
0 . 09
O.O9
0 . 09
0.09
0.09
0 . 09
0 . 09
0 . 09
0 . 09
0.09
0 . 09
0.09



RE I 30--1 Run 2 Drawdown E X T . i

ADJUSTED DATA

-- OBSERVATION WELL = P 10-4

17: OS
1 7 :: 1 5
17:25
17:35
.1.7:45
17:55
IS: O5
IS: 15
18:25
18:35
18:45
1 8 : 55
1 9 : 05
19:15
19:25
1 9 : 35
19s 45
19:55
2 '•"'>: O5
20 : 1 5
2O:25
2O:35
20: 45
20 : 55
21 : 05
21: 15
2 1 : 25
21: 35
21:45
23 :55
22:05
22: 15
22:25
22:35
22:45
22:54
23: O5
23: 14
23:25
23: 34
23:45
23:55
OO : O5
00: 15
OO : 25
OO : 35
O0:44
00:55
0 1 : O4
01:1 5
01:25
01:35
01:45
0 1 : 55
02:05
02: 14

9125. 080
9135. OC.K)
9145.0SO
9155. 080
9165. 08O
9375.080
9185.080
9195.080
9205.080
9215. OOO
9225. O8O
9235. 080
9245. 080
9255. OBO
9265.080
9275. O7O
9285.080
9295,. OBO
9305. 080
9315.08O
9325. 080
9335. O80
9345. O 80
9355. 080
9365. 08O
9375.080
9385.080
9395.. OBO

. 94O5.080
9415.O8O
9425.080
9435. OBO
9445.080
9455.080
9465.. 080
9475. O20
9485. 020
9495. 020
9505.020
9515.02O
9525. 02O
9535 . 020
9545. 02O
9555.020
9565.030
9575.030
9585. 030
9595. 030
9605. 030
9615.O30
9625.030
9635. 030
9645. 030
9655.030
9665. 030
9675.030

38. 73
38. 73
38.72
38.72
38.72
38.72
38.72
38. 72
38.72
38.72
38.72
38.72
38.72
38.72

. 38.72
38.72
33.72
38. 72
38. 72
38. 72
38.72
38.72
38.72
38.72
38. 72
38.72
38.72
38.72
38.72
38.72
38.72
38. 72
38.72
38.72
38.72
38. 72
38.71
38.72
38 . 72
38 . 7 1
38 . 7 1
38.71
38.71
38.71
38.71
38.71
38.71
38 . 7 1
38.71
38.71
38 . 7 1
38.71
38 u 7 1
•38.71
38 . 7 1
38.71

0 . 09
0. 09
0 . 1 0
0 . 1 0
0. 1O
o. 10
O. 10
0. 10
O. 10
o. 10
0. 1O
0. 10
O. 10
0. 1O
0. 10
O. 10
0 . 1 0
0. 3.0
0. 1O
0. 10
0. 10
O. 10
0. 10
O. 10
0. 10
0. 10
0 . 1 0
0. 10
o. 10
0 . 1 0
0 . 1 0
0,, 10
0. 10
0 . 1 0
O. 10
O. 10
0 . 1 1
0 . 1 0
0 . 1 0
0. 11
0. 11
0. 11
0.11
0.11
0. 11
0. 11
0. 11
0. 11
0.11
0. 11
0 . 1 1
0. 11
0.11
0. 11
0.11
0.11



RE I 10-1 Run D r a w d o w n £{ X T. 1

ADJUSTED DATA

OBSERVATION WELL. =. P 10-4 Paqe

02:25
02: 34
02:45
02s 55
O3:O4
O3: 15
03:24
03: 35
03:44
O3: 55
O4 : O4
04: 15
04:25
O4:34
O4:45
O4: 54
05: 05
05: 14
Ob : 2b
O5:34
05:45
OS: 55
06: 04
06: 15
06:24
O6: 35
06:44
O6:55
07 : 05
07: .1.5
07: 25
07:35 •
07:45
07:55
08 : O5
OS : 1 5
08:25
OS: 35
OS: 45
08:55
09 : O4
O9: 15
O9:24
09:28

9685. 030
9695.030
9705.030
9715. O30
9725, OOO
9735. 000
9745. OOO
9755. 100
9765. 000
9775. OOO
9785. 000
9795. OOO
9805. 000
93 15. OOO
9825. OOO
9835. 000
9845. OOO
9355. 000
9865. 000
9875. OOO
9885. OOO
9395. OOO
9905. 000
991 5. OOO
9925. OOO
9935. OOO
9945. 000
9955 . OOO
9965. 100
997 5 „ 100
9985. 1OO
9995.. 100

1 OO05. 100
1O015. 100
1OO25. 100
10035. 100
10O45. 1OO
10O55. 100
10O65. 100
1O075. OOO
1 O085 . OOO
10095. OOO
1O1O5. OOO
101O8. 2OO

38 . 7 1
38 . 7 1
38.71
38 . 7 1
38 . 7 :i
38.71
38.71
38 . 7 1
38.71
38 . 7 1
38.71
38 . 7 1
38 . 7 1
38.71
38.71
38.71
38.71
38 . 7 1
38.70
38.70
38. 70
38. 70
38.70
38 . 70
38.70
38 . 70
38. 70
38 . 70
38.70
38. 70
38. 7O
38. 70
38. 7O
38.70
38. 70
38. 70
38.7O
38. 70
38.70
38.70
38.70
38 . 70
38. 70
38.70

0.11
0 . 1 .1.
0. 1 1
0 . 1 1
0. 11
0 . 1 1
0 . 1 1
0.11
0 . 1 1
0 . 1 1
0.11
0 . 1 1
0 . 1 1
0 . 1 1
0.11
0 . 1 1
0 . 1 1
0 . 1 1
0. 12
0. 12
0 . 1 2
0. 12
0 . 1 2
0.12
0. 12
0. 12
0. 12
O. 12
0.12
0.12
0.12
0. 12
0. 12
0. 12
O. 12
0.12
O. 12
0.12
0. 12
0. 12
0 . 1 2
0.12
0 . 1 2
O. 12



RECOVERY OBSERVATION WELL. P 10--4

PROJECT NAME : FRENCH LTD.
PROJECT NUMBER : 275-14
TEST NAMEs RE I 10-1 RUN *t 2
TEST TYPE: RECOVERY
WELL NUMBER: P 10-4 INPUT 8
RADIUS: • 20.053 FEET-
START DATE: 07-Oc.t-86
START TIME: 11: 1O
WATER START LEVEL: 38.82 FEET
WATER STOP LEVEL: 38.76 FEET
TOTAL PUMPING TIME: 10210.6 MIN

T I ME

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Is
1 :
1:
1:
1 5

1 „

1 :
1 :
1:
1 :
1:
1 :
1:
1:
1:
Is
1:
Is
1 :
1 :
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:

1
1
1
1
1
1
1
1
1

0
o
i.j

o
o
0
o
0
(••)

1 0
1
10
1
1
o
0
10
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

i_:

o
o
o
1
1
1
•->

•~!

•->

3
~T

Tt

4
4
4
5
5
5
6
16
16
1
1
1

7
"7

7

E.T.
(MIN)

0.
0.
0 .
0.
o .
0.
0.
0.
0.
0.
0.
0 .
0.
0 .,
0.
0.
)' 1

0.
o.
1.
1.
1 .
2.
2.
2.
~T

C' .

3 .
4.
4.
4.
5.
5.
5.
6.
6.
6.
"7

•7 ̂

7.

0 1 7
034
050
067
084
100
1 1 7
134
150
167
257
34 1
424
507
591
674
757
84 1
924
007
4 1 3
747
080
413
747
080
413
747
080
413
747
080
413
747
080
4 1 3
747
080
413
747

LEVEL

-999.
-999.
-999.
-999.
-999.
—999 m

-999.
-999.,
-999.
-999.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
•J'O •

38.
38.
38.
38.
38.
38.
38.
38.
38.
38.

99

99
99
99
po

99
99
99
99
99
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76

Delta H
(REC)

1O38,.
1O33.
1038.
1038.
1O3B.
1038.
1038.
1038.

• 1038.
1038.

O .
0 .
o.
0.
0.
0.
0 .
o.,
o.
o.
o.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0 .
0.
0.
0.
0.
0.
0.

75
75
75
75
75
75
75
75
75
75
OO
00
00
00
OO
00
00
0 0
OO
OO
OO
OO
OO
00
OO
00
OO
00
00
00
00
00
OO
00
OO
00
00
00
00
00

Delta
(RES)

1 03Ei .
1038.
1038.
1038.
1038.
1038.
1036.
1-038.
1O38.
1038.

O .
0.
0.
0.
0.
0.
0 .
0.
o.
0.
o.
0.
0.
0.
o.
o.
o.
o.
0.
0.
0.
o.
o.
0.
0.
0 .
o.
0 .
0.
0.

, H

81
81
81
81
81
81
81
81
81
81
O6
06
06
06
06
O6
O6
06
O6
06
O6
06
06
06
O6
06
06
06
06
06
06
06
06
06
06
06
O6
O6
O6
06



RE I 10-1 Ri 2 RECOVERY - OBSERVATION WELL = P 10—1

11
1.1.
1 1
11
11
11
11
11
11
1 1
1 1
1 :i.
11
11
11
11.
1 1
1 j
11
11
1 1
11
11
11
1 1
1 j.
12
1 2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
14
14

18
18
1 8
19
19
19
20
22
24
26
28
3O
3 '"
34
36
3B
40
42
44
46
48
50
52
51
56
58
00
02
04
06
08
10
12
14
16
18
20
2 "'•'
24
26
28
3O
32
34
36
38
4-0
42
44
46
48
10
30
50
10
30

o

B.
Q.
a

9.
9.
10.
12.
14.
16.
18.
2 0 -
*̂ ii •
24.
26.
28.
30.
32.

34.
3 6 .
38 .
4- 0 ..
42.
44.
46.
48 .
50.
52.
54 „
56.
58.
60 .
62.
64.
66.
68.

' 70.
'72.
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.
120.
140.
160.
1 80 .
200.

080
4 1 3
747
O80
4 1 3
747
080
115
115
115
115
115
115
115
1 15
115
.1 15
115
1 15
115
1 15
1 1. 5
115
115
1 15
1 1 5
1 1 5
1 15
115
1 15
1.15
1 1 5
102
492
188
iee
188
188
188
188
188
188
188
188
188
IBS
188
188
188
188
188
1 1 0
110
1.20
120
1 20

38. 76
38. 76
38. 76
38. 76
38. 76
38.76
38.76
38.76
38. 76
38.76
38.76
38.76
38. 76
38.76
38.76
38. 76
33.76
3B.76
38. 76
39.76
38.76
38. 76
38.76
38 . 76
38.76
38.76
38.76
38.76
38 . 76
38. 76
38.76
38. 76
38.76
38.76
3G « 76
38. 76
38.76
38. 76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38.76
38. 76
38.76

0. 00
o . oo
0 . 0 0
0. 00
0. 00
0 . 00
O. 00
0 . 00
0. 00
0. 00
O. 00
0 . 00
O. 00
O. 00
0 . OO
0. OO
0 „ OO
0. 00
0. 00
0 . 00
0 . 00
o . oo
0 . 00
0 . 00
O. 00
0 . 00
0 . 00
o. oo
0. 00
o . oo
0 . 0 0
0. 00
0.00
0. 00
0 . 00
0. OO
0 . OO
O. 00
0 . 00
0. 00
0 . 00
o . oo
0.00
o.oo
0.00
0 . OO
0 . 00
0 . 00
0 . 0 0
0 . 00
0 . 00
0 . 00
0.00
O. 00
0 . 00
0. 00

0.
o .
0.
o.
0.
0.
o.
o.
o.
0.
0.
.0.
o.
0.
0.
0.
0 .
0.
0.
0 .
0.
0 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
o.

. 0 .
0.
0.
o.
0.
o.
0.
0.
o.
o.
0.
o.
0.
o.
0.
o.
0.
0.
0.
0.
0.
0.

06
06
06
06
06
06
O6
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
O6
06
06
06
O6
06
06
06
O6
06
O6
06
06
06
06
06
06
06
06
06
06
06
06



RE: I 10-1 Run 2 RECOVERY - OBSERVATION WELL -- P 10--4

i 4 : 50
15: 10
15:3 0
15:50
16: 1O
16: 30
16:49
17:1 0
17:30
17:50
18:1 0
13:30
18:50
19:10
19: ̂O
19:49
20 : 10
12 0 : '3 0
20: 5O
21:1 0
21 : 30
21:50
22s 1O
22: 30
22:49
23: 10
23: 30
23:50
GO: 10
00: 30
GO: 50
01:1 0
01 : 30
Ol :50
02: 10
02 : 30
O2 : 50
O3: 10
03 : 30
O3 : 5O
04 : 50
05:50
G6 : 5O
07 : 50
OB: 50
09:50
10:50
1 1 : 50
12:50
13:50
1 4 : 5O
15:50
16:50
17: 50
18:50
19:50

220. 120
240. 120
260. 1 20
2SO. 120
300. 1 2O
320. 050
340. 050
360. 050
380 . 050
400. 050
420. 050
440.05O
460. 050
480. 05 O
500. 050
5 2O. 050
540. 05O
560.050
580. 050
600. 050
620. 05O
640.050
660. 050
680'. 05 O
700. O50
720. 05O
740. 050
760. 100
780. 1OO
800. 100
820. 1OO
840. 100
860. 10O
830. 100
9OO. 10O
920. 10O
940. 1OO
960. 1OO
980 . 1 00
10 GO. 100
1 060 . 300
1120.300
1 180. 3 GO
1240.300
1300. 3 GO
1360.30O
1420. 3OO
1480. 30O
1540. 3OO
1600. 300
166O. 3 GO
1720. 100
1780. 100
1840. 100
1900. 1OO
1960. 100

38. 75
38.75
38. 76
38 . 76
38.76
38. 76
38.76
38. 76
38. 76
38.76
38. 76
38.76
38.76
38.76
38. 76
rr Q -7 cr
•_' O a / \J-

38. 76
38., 76
38.76
38. 76
38. 76
38.75
38.75
38. 75
38.75
38.75
38.76
38.. 76
38.75
33 . 76
38.76
38. 76
38. 76
38.76
38. 76
38. 76
38. 76
38.76
38. 76
38.75
38.75
38.75
38.75
38.75
38.76
38.76
38.76
38. 76
38.76
38. 76
38. 76
38.76
38. 76
38. 76
38. 76
39.76

0 . 0 1
o . o i
0 . 00
0 . OO
O . O 0
0 . 00
O . OO
0 . 00
0 . 00
O. 00
O. 00
0 . OO
O . OO
0. 00
0 . 00
0 . 0 1
0. 00
O. 00
0 . 00
0 . 00
0 . 00
0 . 0 1
0 . 0 1
0 . d) 1
o . o i
o . o i
0 . 00
0 . OO
0 . 0 1
0 . 00
O. OO
O. 00
0 . 00
0. OO
0 . OO
0. 00
0 . GO
0. OO
0 . 00
0 . 0 1
O.G1
0.01
O.O1
0 . 0 1
0 . 00
o.oo
0 . OO
0 . 00
0 . 00
0. 00
0 . 00
0 . 00
0 . 00
O. OO
0. 00
0 . 00

O . O7
0. 07
0. 06
0. 06
O. 06
O. 06
0. O6
0.06
0 . 06
0. 06
0. O6
0. 06
0. 06
0.06
O. 06
0.07
O. 06
0. 06
0. 06
0. O6
0. O6
0. 07
0. 07
0. 07
0 . 07
0.07
0. 06
0. 06
0. 07
0. 06
0 . 06
0.06
0 . O6
0. 06
O . O6
0. 06
0 . O 6
0. O6
0 . 06
0 . 07
0.07
0.07
O.O7
O.07
0. 06
O.G6
0 . 06
0. 06
O.G6
0 . 06
0 . 06
0 . 06
0 . 06
0. 06
0. 06
0. 06



RE I 10 1 Run 2 RECOVERY - OBSERVATION WELL - P

20
2.1.
ii'̂ i
Ĵ . :-'

00
01
02
03
0 4
05
06
07
OS
09
1 0
11
12
1 3
14
15
16
17
18
19
20
21
'-.tO

23
00
0 1
02
03
04
05
06
07
08
09
10
11

5O
vJ '•-•'

50
50
50
50
50
5O
50
50
50
50
50
5O
50
50
50
50
'-; o
50
50
50
50
5O
50
50
50
5O
50
50
50
50
50
50
50
5O
SO
50
50
O4

'̂Oli'1..' .

2O 80.
2140.
2200.
2260.
*i! '.!."' .*£* O •

2380.
2440.
2500.
256O.
2620.
26SO.
2740.
2 BOO.
2860.
292O.
2980.
3O40.
3 1 0 0 .
3160.
3220.
3 2 SO.
33 4O.
34OO.
34-60.
3520.
3530.
3640.
3700.
3760.
3920.
3880.
3940.
4OOO.
4O60.
4120.
4180.
4240.
4300.
4314.

1OO
1OO
100
100
1 0 0
100
100
1 00
1 OO
1 OO
1 00
1 OO
20O
200
200
1 OO
20O
20O
2O 0
2OO
200
200
200
200
200
2OO
200
200
200
200
200
200
2 0 0
2OO
2OO
2OO
2.00
2OO
200
BOO

38 „
3 B .
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38 .
38.
38.
38 „
38.
38.
38.
38.
38.
38.
38.
38.
36.
38.
38.
38.
38.
38.
38.
38.,
38.
38.
38 ,.
38.

-999.
-999.
-999.

/6
7 6
76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
76
'7 "7

7 7
~r "7/ r
7 7
77
76
76
7' 6
7 6
77
77
77
77
77
7 7
77
77
77
77
99

99
99

O. 00
O. OO
0. 00
0 . 00
0. 00
0.00
0 . 0 0
0 . OO
O. 00
0 . 00
O. OO
0. 00
0 . 00
O . OO
O. OO
0 . 00
-o. 01
O. OO
-0 . 0 1
-O.O1
— 0 . 0 1
-O. 01
-0. 01
0 . 00
0 . 00
0 . 00
0. 00

-O.01
-0. 01
-0 . 0 1
-0. 01
-O. 01
-0.01
— 0 . 0 1
-0. 01
— 0 . 0 1
— O. 01

1038.75
1038.75
103B.75

0 . 0 6
0 . O6
*•„• • *•-•' £-'

0. 06
0. 06
0 . 06
0. 06
<:> . O6
O. 06
0 . 06
0. 06
0. 06
0. 06
O . O6
0.06
0 . 0 6
0. 05
0 . 06
0 . 05
O . O5
0. 05
O. 05
0. 05
0. 06
0. 06
0. 06
0 . 06
O. 05
0. 05
0. 05
0 . 05
O.O5
O.05
0 . 05
0. 05
0. 05
0. 05

1O38.B1
1038.81
1038.81



RE I 10-1 Run 2 DRAWDOWN OBSERVATION WELL =• RE I 10--2

PROJECT NAME
PROJECT NUMB
TEST NAME :
TEST TYRE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

09: OO
09: 00
09: OO
OP • OO
09: OO
09: 00
09:00
O9 : OO
O '•/ 2 i ) \ )

09: 00
O9 : OO
09 : OO
09: OO
09: OO
09: 00
O9 : OO
09: 00
09 : 00
09: OO
O9:OO
09 : 0 1
09 : 0 1 '
09:01
09 : 02
09:02
09:02
09:03
O9 : 03
09 : 03
09:04
09:04
09 : 04
09 : 05
09 : 05
09:05
09:06
09:06
09: 06
09 : 07
09: 07
09: 07

:
ER :

5

LEVEL:

E . T .
(M1N)

0. OOO
0 . 0 1 7
0. O34
0. 050
O. 067
0 . 084
0. 100
0.11 7
0. 134
0. 150
0. 167
O.257
0. 34O
0.424
0. 507
o . 590
O. 6 7 4'
0.757
0.840
0. 924
1 . OO7
1.414
1 . 748
2 . 08 1
2. 414
2.748
3 . OS 1
3.415
3.748
4 . 08 1
4.414
4.748
5.081
5.414
5.748
6.081
6.415
6 . 748
7 . 08 1
7.415
7.748

FRENCH LTD
275-14
RE I 10-1
DRAWDOWN
RE I 10--2
25.391

07-Oct-86
09: OO
5.78

LEVEL

5. 78
-99. 99
_. o o o o

/ / • I /

... 9 9 a o o
or; o Q/ / • it

— c? O t^ O

-99.99
— 90 _ QO

_C)D 00

-99.99
_OO OQ

5.78
5. 78
5. 78
5. 78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78
5.78

1
 c

RUN tt 2

INPUT 9
FEET-

FEET

Delta

0 .
105.
1 05 .
1O5..

. 1 OS .
105.
105.
105.
105.
1OS.
1 05 .
O .
0 .
0.
*'"•* •

C'u

0 .
o.
0.
o.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
o.
o.
0.
0.
o.
0.
0.
0.
0.

H

OO
"7 ~:
1 J

77
_,.._

77
_j. ._,

77
77
...

77
77
OO
00
00
OO
00
00
00
OO
0 0
OO
00
OO
00
OO
00
00
00
OO
00
OO
00
00
00
00
00
00
00
OO
00
OO



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = RE I 10-2

09: OS
09: 03
09:08
09: 09
09 : 09
09 : 09
09 : 1 O
09 : 1 7.
09: 14
09: 16
09: IB
09: 20
09: 22
09:24
09:26
09 : 28
09:30
(-,'-; . ~:;-"..'

09: 34
09: 36
09 : 38
09: 40
09: 42
09:44
09: 46
O9 : 48
09:50
09:52
09:54
09:56
09 : 58
1O: 00
1C: O2
1 0 : O4
1O: O6
10: 08
1 0 : 1 0
10: 12
1O: 14
1 0 : 1 6
1C: 18
10: 2O
1O:22
1O:24
10:26
10:28
10:30
1O:32
10:34
1 0 : 36
1O:38
1 1 : 00
1 1 : 20
11:40
12: OO
I '-i _ '~ij~t^i : uiO

8.081
8.415
8.74S
9.081
9.41 4
9.748
10.081
12. 108
1 4 . 1 52
16. 152
18. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32., 197
34. 197
36. 197
38 . 1 9'7
40. 197
42. 197
44. 197
46. 197
48. .1.97
50. 197
52. 197
54. 197
56.217
58. 1OO

' 60.245
62.245
64.245
66.245
68.245
7O.245
72.245
74.245
76.245
78.245
80.245
82. 245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120. 2 1 0
140. 210
160.21O
180.220
200.220

5.78
5. 78
5.78
5. 7*8
5.78
5.78
5.78
5.78
5.78
5.77
5.77
5.77
5.77
5.77
5.77
5. 77
5. 77
5.77
5.77
5. 77
5.77
5.77
5. 77
5.77
5.77
5.77
5. 77
5.77
5.77
5.77
5.77
5. 77
5.77
5.77
5 . 77
5.77
5.77
5. 77
5.77
5.77
5.77
5.77
5. 77
5.77
5.77
5.77
5.77
5.77
5. 77
5. 77
5.77
5.77
5.77
5.77
5.77
5.76

O . OO
0 ., 0 0
0 . OO
0 . 0 0
0 . 00
0. 00
0 . 00
o.oo
0 . 00
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
< I) . 0 1
0 . 0 1
0 . 0 1
0 ., 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
O.01
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
O.01
0 . 0 1
0.01
0.01
0 . 0 1
0.01
0 . 0 1
0.01
0.01
O.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.02



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL ~ RE I 10-2 Pane

12s
13:
13:
1 3 :
14 :
14:
14:
15:
15:
15:
16:
16:
16:
17:
17:
17:
18:
IS-
IS:
19:
19:
19s
20:
2O :
2 0 :
2 1 :
2 1 :
21:
22 :
22 :
22:
2 3> :
23 :
23:
00:
OO:
OO:
01 :
01 :
0 .1 :
02:
03:
04 :
05:
06:
07:
08:
09:
10:
1.1:
12:
1 3 :
14:
15:
16:
17:

40
0 0
2 0
40
OO
20
40
OO
20
40
00"
2O
40
OO
20
4-0
OO
20
40
00
20
40
00
20
4O
OO
20
4O
00
20
4O
00
20
4O
00
2O
40
OO
20
40
40
40
40
40
40
40
40
40
40
40
40
40
40 '
40
40
40

.-, .-••, j..,

240.
260.
280 .
300.
320 .
340.
360.
380.
4OO.
420.
440.
460.
480.
500.
ST'Oi—/ j;. v- •

540.
560.
590.
600.
620.
64O.
660.
680.
7*00.
720.
740.
760.
780.
800.
820.
840.
860.
880.
900.
9 2 >'"> .
940.
960.
980.

1OOO.
1060.
1 1 20 .
1 1 80 .
1 240 .
1300.
1360.
1420.
1480.
1540.
1 600 .
166U.
1720.
1780.
1840.
1900.
1960.

220
22O
•~-, .--71 (.-..

230
23O
230
180
1 OO
100
1 00
170
250
200
17O
170
1 30
120
ji! 2 '"..''
080
22O
230
220
220
130
120
23O
300
2 • J" O

230
li'/'i'f )

180
570
1 80
OBO
170
1 7O
17O
17O
170
200
300
3OO
30O
30O
300
200
200
20O
200
300
•-••UU
200
300
3OO
3OO
20O

5.
5.
5-
c:;

5.
5.
5.
5 .
5.
5.
5.
5.
5.
5.
5.
5..
5.
5.
ET

5.
cr

5.
5.
c:r;

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5..
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.

7 /-.

7 *••
75
7 3
72
72
71
71
70
69
68
68
67
67
67
67
& /

66
67
67
68
68
6S
69
69
69
69
69
69
69
70
70
7O
70
70
69
69
69
68
67
66
65
64
64
64
64
64
66
65
65
64
64
61
59
59
57

O .,
O .
0 .
0 .
0.
0 .
0.
0.
0.
0.
O.
0 .
O.
0.
0.
0.
O.
l'')

0.
0.
O.
O.
0.
0.
0.
O.
0.
O.
0.
0.
O.
0.
O.
0.
0.
O.
O.
O.
0.
0.
0.
O.
0.
0.
0.
O.
0.
O.
0.
0 .
0.
0.
0.
0.
O.
0.

02
02
03
05
06
06
07
O7
08
09
10
1C)
11
11
11
11
11
12
11
11
10
1O
10
09
09
O9
09
09
09
09
08
08
08
08
08
O9
O9
O9
10
11
12
13
14
14
14
14
14
12
13
1 3«
14
14
17
19
19
21



RE1 DRAWDOWN -• OBSERVATION WELL -• RE1

IS:
JO.

20:
21 :
22:
'•' 3 •
OO :
01 :
02:
O3 :
04:
05:
06:
07:
OB:
09 :
1 C :
1 1 :
12:
13:
14:
15:
16:
17:
IB:
19s
2O :
21:
22:
23s
OO :
01:
02 :
O3:
04:
05:
06:
O7:
08:
09:
1 0 :
11 :
12:
13:
14:
15:
16:
17:
18:
19:
2O :
21:
22;
23:
OO :
01:

40
4 O
40
40
40
40
40
40
40
40
40
40
4O
40
4O
40
40
40
40
40
40
40
40
40
40
4 0
40
40
4O
40
4O
40
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
4O
4-0
40
40
40
40
40
40
40
40

2020 .
* .' .• ] -.. j t' 'i

21 40.
2200.
2260.
2320.
2380.
2440.
2500.
2560.
2620.
2680.
2740.
2300.
286O.
292".
2980.
3O40.
3100.
3160.
-::; -j -~> (";,

3280.
3340.
3400.

- 346O.
3520.
3580.
3640.
3700.
3760..
3820.
3880.
3940.
4OOO
4O60.
4120.
4 ISO.
424 O
4300.
4360.
4420.
4480.
4540.
4600.
4660.
4720.
4780.
4840.
4900 .
4960.
5020.
5080.
5140.
5200.
5260.
5320.

200
•.•'i •"• <

2OO
30O
3OO
20O
2OO
200
20O
200
2OO
200
20O
20O
300
300
'•: O O

200
200
3OO
300
200
200
300
30O
3 O ij
20O
200
2OO
200
2 OO
2 O 0
20O
"•'or.'
2OO
2! 00
2OO
3OO
3OO
7OO
3OO
300
3OO
300
3OO
3OO
300
300
3OO
300
300
300
300
300
300
300

L-T;

5.,
5.

5.

5.
5.
5.
5.
5.
5 .
5.
5.
5.
5.
5 .
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5 .
5.
5.
5.
5.
5.
cr
vj .

5.

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5 .
5.
5.
5 .
5.
5.
5.
5.
5 .

57
57
57
58
58
57
57
55
55
55
53
54
54
55
56
57
5B
59
56
56
53
571

52
52
52
53
53
55
55
55
54
53
53
53
52
51
52
52
53
54
53
52
51
50
48
40
42
41
41
42
43
43
44
44
43
42

0 ,.
O .
O.
O •
O.
0.
O.
0.
O .

O.
0.
0.
0.
0.
O.
0.
0 .
O.
0 .
0.
0 .
O.
0 .
0.
i~l

0.
0.
0.
0.
0.
O.
O.
0.
0.
0.
O.
O.
O.
0.
0.
0.
O.
0.
O.
0.
0.
O.
O.
O.
0.
0.
0.
0.
O.
0.
0.

21
21
21
20
20
21
21
23
*~t~?'
J--~.'

23
25
24
24
2̂
22
21.
20
19
•"".'< '".'

*.'. ,rJ

25
25
26
26
26
25
ot̂ ;

2 - '*•>
'"A T

/-,-,-r

24
^JC!i
25
25
26
27
26
26
25
24
25
26
27
28
30
38
36
37
_V"7

•j' £T-
35
35
34
34
35
36



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL •= RE1 10-2

02: 40
03: 40
04: 40
05s 40
06: 40
07: 40
08: 40
09: 4O
10: 40
11: 4O
12:40
13:40
14:40
15: 40
16: 40
17:40
18:40
19: 4O
2 0 : 4 0
21: 4O
22:40
23: 40
OOs 40
01: 40
02: 40
03: 40
04' : 4 0
O '"•":• 4'~'i

06: 40
07: 4O
08:40
09: 40
1 0 : 4 0
1 1 : 40
12:40
13: 4O
1 4 : 4 0
15: 40
16:40
17:40
18:40
19:4O
20: 40
21:40
22: 4 O
23: 4O
00: 40
01 : 40
02:4O
03: 40
04 : 40
05: 40
06: 40
07: 40
OS: 40
09: 00

5380.300
5440. 3OO
5500.300
556O. 7-iOO
5620.300
568O. '•'•',(''>('•
5740.300
58OO. 300
5860. 3OO
5920. 300
5980. 30O
60 4O. 300
6100. 300
6160.5OO
6220. 300

. 6280. 30O
634U. 300
64OO. 400
6460. 200
6520. 2OO
6580. 30O
664-O. 300
6700. 300
6760. 300
68 2O. 300
688O. ?•: OO
6940. 300
7O OO ~%<"i n
7060. 300
712O.3OO
7180.300
7240. 3OO
73OO. 3uO
7360. 3OO
7420. 3OO
7480.300
754O. 3OO
7600. 300
7660.300
7720.300
7780.200
7840. 200
7900. 300
7960. 30O
8020. 30O
8OBO. 3OO
814O.300
82 OO. 3OO
8260. 300
8320. 3OO
8380. 300
8440. 300
85 OO. T.OO
856O.200
8620. 300
8640. 600

5.41
5.41
5. 39
t- T.O

5 . 4 0
5. 42
5. 4-2
5.43
5.44
5. 46
5.46
5.44
5.41
5.39
5 „ 38
5.38
5 . 4 1
5.41
5.41
5. 42
5., 42
5.42
5. 42
5.43
5.41
5. 39
5 „ ''•• 7

5 . 37
5. 37
5. 40
5.45
5.47
5. 46
5. 44
5.42
5.39
5. 34
5.31
5.27
5.24
5.22
5.21
5. 18
5. 17
5. 15
5. 13
5. 10
5.06
5.04
5.01
4.99
4.97
4. 96
4 . 95
4.97
4.97

O. 37
0. 37
0. 2̂ 9
0. 39
0. 33
O. 36
O.36
0 . 35
O. 34
O.32
0. 32
0 . 34
O.37
0.39
0. 40
0. 40
0. 37
0. 37
0. 37
0. 36
0.36
O.36
O. 36
O. 35
O.37
0 . 39
0 . 4 1
0 . 4' 1
0.41
0. 38
O. 33
O.31
O. 32
0.34
0. 36
0 . 39
O. 44
0. 47
O.51
0.54
0. 56
0.57
0. 60

. 0.61
O. 63
0.65
0.68
0.72
O. 74
0.77
0.79
0.81
0. 82
0 . 83
0.81
0.81



RE1 10-1 Run 2 D r a w d o w n E X T . 1

ADJUSTED DATA
OBSERVATION WELL - RE1 1 O--2 Paoe :!

PROJECT NAM
PROJECT NUM
TEST NAME :
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE
START TIME
WATER START

TIME

1O::25
10:35
10: 45
1O: 55

'11: O5
11:1 5
1 1 : 25
1 1 : 35
1 3 : 45
11:55
12:05
12: 15
12:25
12:35
12:45
12:55
1 3 : 04
13:14
13:25
13: 34
13:45
1 3 : 54
1 4 : 05
14: 14
14:25
14:35
14:45
1 4 : 55
15:05
15: 15
15:25
15:35
15:45
15:55
16:04
16: 15
16:25
16:35
16:45
16:55

'"" u
L., .

HER :

;

•
:
LEVEL:

E . T .
( M 1 N )

8725. OOO
S735. O71
8745. O70
S755.072
8765.072
3775.072
8785.072
8795.072
8805.072
8815. 102
8825.090
3835. O90
8845. O90
9855.090
8865. 090
8875,, 120
8884.970
8894. 97O
8904,. 970
8914.970
8924. 97O
8934. 97O
8944.970
8955. 02O
8965.080
8975. 080
8985. 080
8995. 08O
9005.080
9015.080
9O25. O80
9035. OSO
9045. O80
9055. 030
9065. 020
9075.020
9084.970

. 9095.030
9105.080
9115.080

FRENCH I_T
275-- 14
RE I 1 0- 1
DRAWDOWN
RE I 10-2
25.391

13-Oct-86
1O:25
5.78

LEVEL

4.95
4.94
4.94
4.94
4 . 95
4.96
4.96
4.94
4.94
4.94
4 . 94
4 . 93
4.94
4.93
4.92
4.92
4.93
4.92
4.92
4 . 90
4 . 9O
4.89
4 . 90
4.89
4.89
4.88
4.88
4.89
4.88
4.87
4.86
4.86
4.85
4.85
4.85
4.85
4.85
4.84
4.84
4.83

D.

RUN # 2

INPUT 9
FEET

FEET

Delta H

0.83
0 . 84
0.84
O.84
0.83
0.82
0.82
O.84
0.84
0 . 84
0 . 84
0 . 85
0.84
0.85
0.86
0.86
0.85
0.86
0.86
o . as
0.88
0.89
O.88
0.89
0.89
0 . 90
0.9O
0.89
0.90
0 . 9 1
O.92
O.92
O.93
0.93
0 . 93
0 . 93
0.93
0.94
0 . 94
0.95



RE1 10-1 Run

17:
17:
17:
17:
17:
17:
13:
18:
18:
18:
IS:
18:
19:
19:
19:
19:
.1.9:
19:
20:
20:

20:
20;
2O:
21:
21 :
21:
21:
21:
21:

:45
:55
: 05
: 35
i 25
i35
i 45
55
05
15
25
35
45
\..t i—'

O5
15

45
55
05
15

45

0

k!2: .̂ D
22:45
22:54
23: OS
23: 14

23
23
OO
00
OO
00
00
00
01
01
O i l
01:
01:
01:
O2:
02:

34
45
55
05
15

44

: 04
: 15

45

05
34

2 Drawdown EX

ADJUSTED DATA

9125. 08O
9 135. OSO
9145. OSO
9 155. OSO
9165.030
9175.080
9185.080
9195.080
9205. OSO
9215. OSO
9225.080
9235. OSO
9245. 080
9255. OSO
9265. OSO
9275. O70
9285.080
9295. OSO
9305. 080
9335. OSO
9325. OSO
9335. OSO
9345. 08O
9355.080
9365.080
9375.080
9385.080
9395. O80
9405. 030
9415.080
9425.080
9435. OSO
9445. 080
9455. OSO
9465. OSO
9475. 020
9485. O2O
9495. O2O
9505.020
9515.O2O
9525.020
9535. O2 0
9545. 02O
9555. O20
9565.030
9575.030
9585.030
9595. 030
9605. 030
9615. 030
9625.030
9635.030
9645. 030
9655.030
9665. 030
9675.03O

T . .1

4.83
4. S3
4.33
4. S3
4.83
4.92
4.82
4.81
4.80
4.83
4.81
4. 80
4.80
4 . 80
4 . 80
4 . 80
4.80
4 . SO
4. 79
4. 79
4. 79
4. 79
4.79
4 . 80
4 . 80
4 . SO
4.80
4 . 80
4 . 80
4 . 80
4 . 80
4 . 80
4 . 80
4 . SO
4.80
4 . 80
4 . 80
4 . SO
4 . 80
4.79
4.80
4.79
4.79
4. 78
4.79
4.78
4.78
4.78
4.78
4 . 78
4.78
4.78
4.78
4.73
4.78
4.78

- OBSERVATION WELL. = RE I 1O--2

U. VD

0.95
0.95
0.95
0.95
0.96
0.96
0.97
0. 98
0.97
0.97
0.98
0.98
O.98
O.98
0. 98
0. 98
0.98
0. 99
0.99
0. 99
0.99
0. 99
0.9S
0. 98
0.98
0. 93
0.98
0. 98
O. 98
0.93
O.98
0., 93
0.98
0. 98
O.9S
0.98
O.98
0. 98
0. 99
0.98
0.99
0. 99
1 . 00
0. 99

j. q ;;• ^

00
00
OO
00
00
00
00

1 . 00
00
00

1 . 00



RE I 10-1 Run Drawdown El XT. 1

ADJUSTED DATA

OBSERVATION WELL =•-••• RE I Pace

02s 25
02:34
02:45
02 : 55
O3: 04
O3: 1.5
03:24
O3: 35
03:44
03:55
04 : O4
04: 15
04 : 25
04 : 34
04:45
O4:54
05:05
OS: 14
05:25
O5: 34
O5:45
05:55
06:O4
06: 15
06:24
06: 35
06:44
06:55
07 : 05
07: 15
07 j 25
07 : 35
07:45
O7 : 55
08:05
OS : 1 5
08:25
O8 : 35
08:45
OS: 55
09:04
O9: 15
O9 : 24
09 : 28

9685. 030
9695. 030
9705. 030
9715.030
9725,, OOO
9735. 000
9745.000
9755. 100
9 7 65. OOO
9775.000
9785. OOO
9795.000
9805. OOO
9815.000
9825.000
9835. 000
9845.000
9355 „ 000
9865 . OOO
9375.000
9885., 000
9895. 000
9905. OOO
99 15. OOO
9925. OOO
9935. 000
9945.000
9955. 000
.9965. 100
9975. 100
9985. 100
9995. 100
10005. 1OO
10015. 1OO
10025. 1OO
1O035. 100
10O45. 1OO
1OU55. 1OO
10065. 100
10O75. OOO
10O85. OOO
10095. 000
101O5. OOO
1O108. 200

4.78
4. 78
4 . 78
4.78
4.78
4 . 78
4.78
4.79
4.78
4.78
4. 78
4.78
4. 78
4.78
4.78
4.78
4 . 78
4. 78
4 . 78
4.78
4. 78
4.78
4.78
4.78
4.78
4.78
4.78
4.79
4.79
4 . 79
4 . 80
4 . SO
4.80
4 . 80
4.81
4.81
4.81
4.82
4.83
4.82
4.83
4.83
4 . 83
4.83

1 . 00
1 . 00
1 . 00
1 . 00
1 . OO
1 . 00
1 . OO
0 . 99
1 . OO
1 . 00
1 . OO
1 . 00
1 . OO
1 . 00
1 . OO
1 . 00
1 . 00
1 . 00
1 . 00
1 . OO
1 . OO
1 . OO
1 . OO
1 . OO
1 . OO
.1 . 00
1 . OO
0 . 99
O.99
0 . 99
0.98
0 . 98
0.98
0.98
O.97
0.97
0. 97
0 . 96
0. 95
O.96
0.95
0 . 95
0.95
O.95



RE1 .10- Run OBSERVA'i I ON WE! = • RE] 10-

PROJECT NAME : FRENCH LTD.
PROJECT NUMFCR :: 275 .1.4
TEST NAME: RE! 10 1 RUN tt 2
TEST TYPE: RECOVERY
WELL NUMBER: RE I 10-2 INPUT
RADIUS: 25.393 FEET
START DATE; 07-Oct-86
START TIME: 11: 10
WATER START LEVEL: 5.78 FEET
WATER STOP LEVEL: 5.01 FEET
TOTAL

i
1
1
.1.
1
1
1
1
1
.1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

PUMPING TIME:

TIME

1 : 1 O

;j

.1.
1
1
1
1
1
1
•\

1
3
i
1
1
l
.1.
5
1
1
1
1
1
1
•i
1
1
H

1

1

4

1
4

1

1

•j

1

1 0
10
10
1 0
•i .---.
f, 'J

1 0
1 0
i o
1 0
10
1 0
1 0
1 O
10
1 0
10
.1.0
:i 0
1 1
3 1
1 1
12
12
12
13
1 3
13
14
14
14
15
15
15
16
16
16
1 7

C

(M

0.
0 „
0 .
0 „
0.
0.
0.
o.
0 ..
0.
0.
0.
o.
0.
0 ,
0 „
0.
0.
o.
1 .
1,
1.
jC »

2.
'">
J-. a

^
-.I"1 II

•Ji .

4.
4.
4.
LT"
vj a

5.
5.
6.
6 „
6,
7.

., T .
1 N )

0 1 7
034
050
O67
084
1 OO
:i 1 7
1 34
.1. 50
.167
257
34 1
424
507
59 1
674
757
841
924
O07
413
747
08O
413
747
O80
413
747
080
413
747
080
413
747
OBO
413
747
080

1021

LE

-999

-999
-999
-999

999
.-.999

999
•-999
-999
••-999

5
5
ci
5
tr

5
5
5
r::

5
5
5
5
c.-
•.-'

5
cr
,_'

5
5
5
5
5
vJ

5
5
5
l=r(

r_",_!

5

9

0.6 M 1 N

VEL

.. 99
„ 99
.99
. 99
.99
. 99
.99
. 99
., 99
,,99
.01
„ 0 1
. 0 1
„ 0 1
. 03
„ 0 1
. 0 1
.01
„ Oi
.01
.01
.01
.01
.02
.02
. 03
. 03
. 03
. O3
. 03
.02
.02
.01
„ 0 1
.01
. 02
. O2
. 02

Delt
(REC

1 OOK;
1005
j 005
1O05
1 OO5
1O05
1 005
1OO5
1 005
1005

0
o
0
O
O
0
0
o
(j
o
0
o
0
-o
--0
-0
— 0
-0
-0
-0
-o
— 0
0
o
o

— o
-0
— o

a H

('V'}

„ 00
. 00
. 00
. 00
. 00
. 00
„ OO
. 00
„ 00
. 00
. 00
. OO
. 00
w 00
. 00
. OO
. 00
. OO
„ 00
. OO
. 00
. OO
. 0 1
.01
. 02
. 02
. 02
. 02
.02
.01
. 0 1
. 00
. 00
. OO
.01
. 0 1
. 0 1

De.lt
(RES

1 005
1005
1O05
1005
1 005
1 005
10O5
1O05
1 OO5
10O5

O
0
o
o
(.")
0
o
0
0
o
0
o
o
o
o
0
0
o
0
o
0
0
0
o
o
0
o
o

a H
)

„ 77
. 77
. / /
., 77

...y -y

. / /

.1 77

.77

.77
- >• — x

» f /

, 77
. 77
. 77
.77
,77
„ 77
. 77
. 77
.77
. 77
.77
.77
.77
.77
.76
.76
.75
.75
.75
. 75
.75
.76
„ 76
„ 77
.77
.77
. 76
. 76
.76



REJ. 3.0--3. RK"Ci'!V'LRY OBSERVATION WELL ~ RET 3.O-2

:i. 1.
1 3
3. :l.
3. 3
11
1 3.
11
1 3.
3. 1
11
3. 1
1 1
1 3.
1 1
11
3. 1
3. I
1 1
.1. .1.
i i
1 3.
1 1
1 .1.
11
i 1
i 1
1 3
1 1
3. i:!
12
12
12
12
12
3.2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
't '""'.1. i_

12
12
13
13
13

i .•'

37
13
38
18
3.9
19
19
20
22
24
26
28
3O
32
34
36
38
40
42
44

46
48
50
c:r •"•.'

54
56
58
0 0
O2
T) 4
06
OS
1 0
1 2
3.4
16
38
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
3O
30
50

/ i/

/ «

3.
8.
B.
9.
9.
9.

1 0 .
12.
14.
36.
18.
2O.
22.
24 -
2'"' ::

28,,
30 „
3 2 ,
3 4 u
36 -
38.
40.
42.
44.
46.,
48.
5O .
52,,
54.
56.
58,,
60.
62.,
64 ..
66 .
68.
70.
72..
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.
96.
98.

320.
140.
160.

4 1 3
747
O80
4 3 3
747

08O
413
747

080
115
1 1 5
115
1 3. 5
.1. 1 5
1 15
1 3 5
115
3 3.5
1 15
3. 1 5
1 15
1 15
1 1 5
115
1 1 5
135
3. 15
3.35
13.5
1 35
1 3.5
115
13.5
1 15
1O2
492
188
1 88
1 88
1 88
1 88
188
188
188
188
188
188
188
188
1 88
188
188
188
3. 1 0
1 1 0
1 20

5.
5.,
5.
5,,
rr

5.
er

5.
5.
ll' V

5.
5.
5.
5.
5.
5.
5.
5 .
5,,
5 „
5.
5.
5 .
5,,
5.
5.
cr

5.
V-j •

5.,
5 .
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5,
5.
5.

02
02
("/ 2
O2
02
02
02
02
02
02 .
03
O4
03
04
04
03
'03
03
O2
02
O2
O4
O4
04
O5
O4
04
03
03
O3
O3
04
O4
O5
04
O4
03
O4
04
04
04
O3
03
03
03
02
02
04
O3
03
02
02
01
03
02
02

-0 „
-•0 .
-•O „
•*•*• (")

— 0 „
— 0.
-0.
-0.
-0 .
-0.
-0 .
-o.
-o.
-o.
-o .
-o.
-0 .
-0.
— 0 .
-0.
-0 .
— 0.
-0.
— 0.
-0 .
•-0 ,
-0 .
— 0 .
— o .,
— o .
— o .
-o.
--O „
-o.
— o .
-0.
— o .
-0.
-o .
— o.
-0.
--O .
-o.
— 0.
-0.
-0.
-0.
-0.
-0 .
-0.
-0.
-0.
o.

— 0.
— 0.
-0.

0 1
0 3
0 3.
O3
0 1
01
0.1
01
01
01
02
03
02
03
03
02
O2
02
01
01
0 1
O3
03
O3
04
03
03
O2
02
O2
02
O3
O3
04
O3
03
02
O3
03
03
03
02
02
02
02
01
01
03
02
O2
01
0 1
00
02
0 1
0 1

r;

o
o
o
o
o
o
0
0
o
0
0
0
0
0
0
o
o
0
o
o
0
o
0
o
Q

o
0
o
o
o
0
o
0
o
0
o
o
0
o
0
o
0
o
o
o
0
o
0
0
0
o
o
o
o
0

.

„

„

.

„

.

,

„

„

.

.

„

.

.

.

„

„

.

„

.

.

„

.

.

,

„

„

„

f

,.

.

m

,

„

B

.

.

.

.

.

.

.

„

„

.

B

.

„

.

.

,,

„

.

.

.

„

76
/ 6
"7 '••

/ 6
76
76
76
76
76
76
75
74
75
74
74
75
75
75
76
76
76
74
74
74
73
74
74
75
75
75
75
74

74
73
74
74
75
74
74
74
74
75
75
75
75
76
76
74
75
75
76
76
77
75
76
76



RFJ .10 ..... 1 Run RECOVERY rr"« j .... i~.r- •)•;::.i A... -- TV:;, .!.

i 4 s j. C>
14
1 4
•J Li."
.i. •...*

3 1.".
V..'

•( I7_"

16
16
16
1 7
17
3.7
IS
18
18
19
19
.1.9
20
20
2 0
21.
21
21
jci' ĵ"!
22
22
2 •„''
23
23
00
OO
00
0 3.
03
01
02
02
02
O3
03
O3
04
05
06
07
OS
09
10
11
12
13
14
15
16
17

30
50
i O
30
50
10
30
49
3. 0
30
50
.1 0
30
5O
10
3O
49
1 0
30
50
1 0
30
50
10
._,. y,̂

49
1 '•"'

3O
50
10
30
50
1 0
30
50
1 0
30
50
1O
30
50
50
50
50
50
50
50
50
50
5O
50
50
50
50
50

18O.
2 CO,,
220.,
240.,
260.
280 .
30O.
320.
340.
360.
380.
400.,
420.
440..
460.
480.
5OO .
520,.
540.
560.
58O.
600.
62O.
640,,
66O..
680.,
700.
720.
74O.
760,,
780.
8OO .
820,,
840.
860.
880.
90O.
920.
940.
960.,
980.
1000.
106O.
1 1 20 .
1 180.
1240.
1300.
1360.
3.42O.
1480.
3540.
1 600 .
3.660.
1720,,
1780.
1840.

3 20
1 20
1 2O
120
1 20
1 20
120
050
050
050
050
050
050
050
050
O50
05O
050
050
05O
05O
050
O5O
050
050
O50
050
UbU
O5O
3. 00
1 OO
100
3 OO
100
3. OO
.1.00
1 OO
3. 'DC*
1 00
1 OO
1 00
100
3OO
300
30O
300
3OO
300
30O
300
3OO
300
300
100
3 OO
100

i.'.'1 '•

4,,
4.,
4.
4,
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
5.
O u

5.,
1:1; '

5.
C."

5.
5.
cr

5.
C."

cr

O P
c:.-
V-,1 •

5,,
5.
5.
5.
5.
5,,
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
•5.
5.
5.
5.
5.
O p
er

5.
5.
5.

OO
99
V V
98
r̂ t r"t

98
97
97
97

97
97
98
98
98
99
99
OO
0 1
O2
O3
04
04
05
06
06
0 7
08
O8
08
09
09
3 0
3 0
10
10
3.0
3 1
11
12
12
1 3
13
13
15
16
IS
21
23
24
24
23

21.
.18
16
16
16

0 . 0 i
0. 02
0 . 0 2
0 . 03
C . 02
O., O3
0. 04
0 . 04
O.O4
0. 04
0. 04
0 . 03
0. 03
0. 03
0.02
0 . O.2
0 . 0 1
0., OO

--0. 01
-O. 02
- O . O3
-0. 03
-O.O4
-0 . O5
-0. 05
-0.06
-0. 07
— O. O7
-O. 07
-o . oa
-0., 08
-0 . 09
-0. 09
-0, O9
-0.09
~0,,09
-•0,. 10
-O,, 10
-0. 11
-0 . 1 1
-O. 12
-0. 12
-0. 12
-0. 14
-0. 15
-0 . 1 7
-0 . 20
-0.22
-0. 23
-0.23
-0.22
--0 . 20
-0. 17
-0. 15

f"t 1 c:i
'•J „ J. V..'

-0. 15

O.. 79
0.. 79
0 .. 7 9
0 . 80
0.79
o . ao
0 . 8 1
0.3.1.
0 . 8 1
0.81
O.81
0 . 80
0. 80
0 . &0
0.79
0. 79
0,78
0. 77
0 .. 7 6
0., 75
0.74
0.74
0. 73
O.72
0 . 7 2
0 . 7 3.
0 . 7 0
0. 70
0. 7O
0.69
0 . 69
0 . 68
0. 68
O.68
O. 68
0.68
0. 67
O.67
0. 66
0 . 66
0.65
0 . 65
0.65
0 . 63
0 .. 62
0 . 60
0.57
0 . 55
0.54
0.54
O. 55
0 . 57
0. 60
O.62
0 . 62
0 . 62



KEJ 1 <>-• :l. Run RECOVERY OBSERVATION WE'LL = REJ 10-1

IS
i 9
20
21
V '"."'

2 3
OO
01
02
03
04
05
O6
O7
08
09
1 0
1 1
i '">.1 j:-

1 3

14
15
16
1 7
18
19
20
21
2 !>:-
.— , ••;,.

00
01
02
03
O4
05
06
07
OS
O9
10
11

50
50
50
50
50
5O
50
50
50
50
50
50
50
5O
50
50
50
5 d)
50
50
50
5O
50
50
50
50
50
5f>

50
50
50
50
5O
50
5O
v.. ' '. '

SO
50
50
50
5O
O4

.t 900 .
I960..
2O20.
208O.
2140.
2200.
2260.
2320.
2380.
2440.
2500.
256O.
2620.
268O.
2740.
2800.
2360,,
:̂.' V .••:'. O .
2980 .
3040,.
3100.
3160..
3220.
3200.
334*")
34 OO.
3460.
3520,,
3580.,
364 O.
3700,,
376O.
3820.
3880,
3940..
40OO.
4060 .
4 1 20 .
4180.
4240.
430O.
4314.

100
100
100
i 00
1 00
i 00
1 OO
100
1 00
1 00
1 OO
1 00
i oo
3 OO
2OO
200
2 '• '• O
100
2OO
200
20O
2OO
200
200
2 OO
200
200
2OO
20O
2O O
200
200
200
2OO
2OO
200
200
200
200
20O
200
80O

5
n.;1

O

5
5
5
5
5
or

rcr

5
CT'

5
5
5
5
:j

5

5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
cr

5
r-v

5
5
5

-999
-999
-999

„

„

,f

„

m

„

„

u

„

„

„

*

„

„

.,

„

,

„

„

u

.

,.

B

.

„

„

m

„

m

„

„

„

.,

„

„

„

K

m

H

16
18
2O
2 3
!c. •-'
24
24
24
24
24
24
24
!i! 5
26
27
28
',"' 9
28
26
21
ĵ . J.

17
15
3.5
15
:l. 7
18
19
1 9
20
19
19
19
19
19
19
21
21
26
99
99
99

— 0 ..
-•0,,
—0 „
—0..
- 0 .
-o.
-0.
-o.
-o.
— 0 .
-o .
-o.
—0 .
-0.
-0.
-0.
--0 ,.
~ 0 .
-0,,
-0.
— o .
-0 .
-0.
-0 .
— o
-0.
~0.
-0.
-0.
-0.
— " ("l

-0.
-o „
-0.
-0 .
-o.
•-O ..
-o.
-0.

1005.
1 005 .
1005.

15
1 7
.19
20
V V

23
'̂3

I*:'' • '̂
23
23
23
23
24
s~. ».'•>

26
'j:''. /

28
27
25
20
20
16
14
14
14
16
17
IS
IS"
39
3.8
18
1 8
18
IS
18
20
20
25
00
OO
00

o.
o.
o.
0.
o .
0.
o.
0.
0.
o.
0.
o.
o.
0.
o .
0 .
0 «
0 ••
0 .
0.
o .,
0.
0.
0 1.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
o.
o.
0.
o.
0.

1 005 .
1 005 .
1 005 .

O :̂''.

60
58
57
55
54
54
54
54
54
54
54
53
52
51
5O
49
5O
52
57
57
61
63
63
63
63
60
59
59
58
59
59
59
59
59
59
57
57
52
77
77
77



RE I iO-i Run 2 DRAWDOWN - OBSERVATION WELL RE I 10-3

F'ROJECT NAME
PROJECT NUMB
TEST NAME ;
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

T I ME

O9: 00
09 : 00
O9: OO
O9 s 00
09: 00
O9 : OO
09: 00
09:00
09 : 00
09: 00
09: 00
09: 00
09:00
09 : 00
09 : 00
09: 00
09: OO
09: OO
09: 00
09 : 00
09: 01
O9 : 0 1
09: 01
09 : 02
09:02
09:02
09:03
09:03
09: 03
09 : 04
09:04
09 : 04
09 : 05
09 : 05
09:05
09: 06
09:06
09 : 06
09:07
09:07
09: 07

•„•
ER :

J

LEVEL:

E . T .
•I M 1 N )

O. OOO
0 .017
0. 034
0. 05 U
0. 067
0.084
0 . 1 00
0.117
0. 134
0. 150
0 . 1 67
0.257
0. 34O
0. 424
O. 5O7
0.590
O.674
0. 757
0. 840
O.924
1 . 007
1.41 4
1 . 748
2.081
2.414
2.748
3.081
3.415
3. 748
4 . OS 1
4.414
4.748
5.081
5.414
5.74S
6 . 08 1
6. 415
6.748
7.081
7.415
7.748

FRENCH LTI
275-14
RE I 10-1
DRAWDOWN
RE I 1 0-3
63.843

07-Oct-86
09 : OO
7. 14

LEVEL

7. 14
--99.99
-99.99
-99.99
-.99 . 99
-99.99
-99.99
-99 . 99
-99.99
-99.99
—99 _ 99

7.14
7 . 1 4
7. 14
7 . 1 4
7. 14
7.14
7.14
7.14
7. 14
7. 14
7 . 1 4
7. 14
7. 14
7. 14
7. 14
7. 14
7. 14
7. 14
7.14
7. 14
7. 14
7. 13
7. 13
7.13
7. 13
7. 13
7.13
7.13
7.13
7. 13

RUN # 2

INPUT 10
FEET-

FEET

Delta H

0. 00
107. 13
107. 13
107. 13
107. 13
107. 13
107. 13
1 07 . 1 3
107. 13
107. 13
107. 13
0. 00
0 . 00
0. 00
0 „ OO
0. 00
O. 00
0. 00
0 . OO
0. OO
O. 00
0 . OO
O . OO
0.00
0.00
o.oo
0 . 00
0. 00
0 . 00
0 . 00
0 . OO
0 . 00
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
o . o i
0.01
0 . 0 1
0.01
0 . 0 1



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL =; RE1 10-3

09 : 08
09: 08
09: 08
09: 09
09 : 09
09:09
09: 10
09 : 1 2
09 : 1 4
09: 16
09: 18
09: 2O
09:22
O9: 24
09:26
09 : 28
09: 30
09: 32
09:34
09:36
09: 38
O9 : ̂|.O
09:42
09:44
O9: 46
O9: 48
09:50
09: 52
09:54
09: 56
09:58
1O: 00
10:02
10: 04
1O:O6
1 0 s 08
1O: 10
1 0 : 1 2
1C: 14
10: 16
1 0 : 1 8
10: 20
10:22
10:24
10:26
10:28
1O:30
1 0 : 32
1C: 34
10:36
1O:38
1 1 : 00
1 1 : 20
1 1 : 40
1 2 : 00
12:20

£!.. 081
6 . 4 1 5
8.748
9.031
9.414
9.748
1O. 081
12. 108
1 4 . 1 52
16. 152
18. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32. 197
34. 197
36. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54. 197
56.217
58. 100
60. 245
62.245
64.245
66. 245
68.245
70.245
72.245
74.245
76.245
78.245
80. 245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120.210
140. 210
160.210
180.220
200. 220

7.13
7. 13
7.13
7. 1.3
7 . 1 3
7. 13
7.13 .
7. 13
7. 13
7. 13
7 . 1 3
7. 13
7. 13
7. 13
7. 13
7. 13
7 . 1 3
7. 13
7. 13
7. 13
7 . 1 3
7 . 1 3
7. 13
7. 13
7.13
7. 13
7. 13
7. 13
7. 14
7 . 13
7.13
7 . 1 3
7. 14
7.13
7. 14
7. 13
7.13
7.14
7. 13
7. 13
7. 14
7.13
7. 13
7. 14
7. 14
7. 14
7. 13
7. 13
7. 13
7. 13
7 . 1 3
7. 14
7. 14
7. 13
7. 13
7. 13

0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
o . o i
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 00
0 . 0 1
0 . 0 1
0 . 0 1
0 . 00
0.01
o.oo
0 . 0 1
0 . 0 1
0 . OO
0.01
O.01
0 . 00
0 . 0 1
0 . 0 1
o.oo
O . OO
0.00
0.01
O.O1
O.01
0.01
0 . 0 1
0.00
0 . 00
0 . 0 1
0.01
0.01



RE1 10-1 Run 2 DRAWDOWN -- OBSERVATION WELL = RE I 10-3 Pane

12:40
13: 00
13:20
13: 4 0
1 4 : 00
14:20
14:40
15:00
1 5 : 20
15:40
1 6 : OO
16:20
16: 40
1 7 : OO
17:20
17:40
18:00
18:20
18: 4O
19:00
19: 20
19: 40
20: 00
20 : 2O
20: 40
21 : OO
21:20
21: 4O
22:00
22: 20
22: 40
23: OO
23; 20
23:40
OO: OO
OO : 20
00: 40
01 :OO
01 :20
01:40
02: 40
03:40
O4 : 4O
05: 4O
06:40
07:40
08:40
09: 40
10:40
1 1 : 40
12:40
13:40
14:40
15: 40
16:40
17:40

220. 220
24O . 22O
260. 220
280. ?3o
300. 230
32 O. 23O
340. 18O
360. 10O
380. 1OO
4OO. 100
420. 170
440. 25O
46O.200
480. 170
5OO. 170
520. 13O
540. 120
560. 22O
580.080
600. 22O
620.230
640.220
660. 220
680. 130
700. 12O
720. 2 3.O
740. 300
760. 23O
780. 23O
800. 23O
82O. 180
840. 57O
860. 180
880.080
900. 17O
920. 170
940. 170'
960. 17O
980. 170
1OOO. 2OO
1O60. 30O
1 120. 3OO
1 ISO. 300
1240.300
1300. 300
136O. 2OO
1420.200
1480. 2OO
1540. 20O
1 6<">O. 3OO
1660. 3OO
1720. 200
1780. 30O
1840.300
1900. 300
1960. 200

7 . 1 2.
7 . 1 1
7 . 1 1
7 . O9
7 . O8
7.07
7.07
7.O7
7 . 06
7. O6
7 . 05
7. 05
7 . 04
7 . 04
7 . 04
7 . O4
7 . 0-1
7. O4
7. 04
7 . O5
7 . 05
7.06
7 . 06
7 . 06
7. 06
7 . 06
7 . 0 6
7 . O6
7.07
7 . O7
7 . 08
7. 08
7.07
7.07
7 . O7
7.07
7 . 06
7 . O5
7. 04
7 . O4
7 . 04
7 . 02
7 . O2
7 . O2
7 . 02
7. O2
7.03
7 . 05
7 . 05
7 . O4
7. 04
7 . 02
7 . 00
6.98
6.97
6.97

0. 02
0 . 03
O.03
0 . 05
0. 06
0 . 07
0.07
0. 07
O. 08
0 . 08
0.09
0.09
O. 10
O. 1O
O. 1O
O. 10
0 . 1 0
0. 10
0. 1O
0. 09
0. 09
0. 08
O. 08
O. 08
0. 08
0.08
0. 08
0. 08
0 . 0 7
0. 07
0. 06
O. 06
0.07
0. 07
O. 07
0 . O7
O.08
0.09
0. 10
0 . 1 0
0. 10
0. 12
0.12
O. 12
0. 12
0. 12
0. 11
0.09
O. 09
0. 10
O. 10
0. 12
O. 14
O. 16
0. 17
0. 17



REI 10--1 Run 2 DRAWDOWN - OBSERVATION WELL = REI 10-3 • Paqe

18; 40
19:40
20 : 4O
21 : 40
22: 40
23:40
OO: 4O
0 1 : 40
02: 40
03: 4O
O4 : 40
05:40
06: 4O
O7 : 40
08: 40
09:40
1O: 40
1 1 : 40
12:40
1 3 : 4 0
14: 40
15:4O
16:40
I/: 40
18: 40
19:40
20 : 40
21: 40
22: 40
23: 40
OO: 40
0 1:40
02: 40
03: 40
04: 40
OS: 4O
06: 4O
07: 4O
08: 40
09: 40
1O: 40
1 1 : 40
12:4O
13:40
14:40
15: 40
16:40
17:40
18: 40
19:40
20 : 4O
2 1 : 40
22:40
23:40
00: 40
01:40

2020. 200
2080. 20O
21 40 . 200
2200. 300
2260. 3OO
2320. 200
238O. 2OO
2440.200
2500. 200
2560. 200
2620. 20O
2680.200
274O. 20O
2800. 2OO
286<~>. 3OO
2920. 3OO
29SO. 300
3O40. 20 O
31OO. 200
3160. 300
3220. 3OO
3280, 200
3340.200
3400. 30O
34 6O. 3OO
352O. 300
3580 . 2OO
3640. 20O
3700. 200
3760. 20O
3820. 20O
3880. 200
3940. 2OO
4OOO. 2<">O
4U6U. 2Uu
4120. 2OO
4180. 20O
4240. 3OO
4300. 300
4360. 700
4420. 3OO
4480. 30O
4540. 3OO
4600. 300
.4660. 300
4720.300
4780. 3OO
4840. 3OO
4900. 3OO
4960. 300
5020. 300
5080.300
5140. 300
5200. 30O
5260. 3OO
5320. 300

6.97
6 . 97
6. 98
6. 99
6. 99
6.98
6.97
6.95
6.95
6.94
6.93
6.94
6.95
6.96
6. 98
7. 00
7 . OO
7 . OO
6.99
6.98
6.95
6.95
6.94
6.95
6.95
6.96
6. 97
6 . 98
6.98
6., 98
6.97
6.97
6.96
6. 95
6. 95
6.95
6.95
6.96
6.96
6.98
6.97
6.97
6.95
6.92
6.90
6.87
6.87
6.86
6.87
6.87
6. 89
6.89
6. 90
6.90
6.88
6 . 87

0 . 1 /
0.. 17
0. 16
0. 15
0. 15
0. 16
O. 17
O. 19
0. 19
O.20
O.21
O.20
0. 19
0. 18
0. 16
O ., 1 4
0.14
0 .' 1 4
O. 15
O. 16
0. 19
0. 19
O.20
0.19
O. 19
0 . 1 8
O. 17
0 . 1 6
0 . 1 6
0. 16
0 . 1 7
0.17
0 . 1 8
0. 19
0. 19
0 . 1 9
0 . 1 9
0 . 1 8
0. IB
0. 16
0. 17
0. 17
0. 19
0.22
0.24
O.27
O.27
0.28
0 . 27
0.27
Q Ĵ cr

* *- 1— /

0.25
0.24
O.24
0.26
0.27



RE1 30-1 Run 2 DRAWDOWN - OBSERVATION WELL ~< RE I 1O-3

02:
03:
04:
05:
O6 :
07:
08 :
09:
10:
11:
12:
1 3 :
14:
15:
16:
17:
IS:
1 9 :
2O :
2:1 :
•"? ':> •

23 :
OO :
0 .1. :
O2 :
03:
04:
05:
06:
07:
08 :
09:
10:
11:
12:
1 3 :
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
00:
01:
02:
03:
04:
05:
06:
07:
08:
09:

40
'10
40
40
40
40
4O
40
40
40
40
4O
40
40
40
40
40
4O
40
4O
4O
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
40
4O
40
40
40
4O
40
40
40
40
40
00

5380.
5440.
550O.
5560.
5620.
5680.
5740.
5800.
5860.
5920.
5980.
6040.
6 1 OO .
6 1 60 .
6220.
6280.
6340.
64OO.
646O.
6520.
6580.
664O
6700.
6760.
6820 .
6880.
6940.
70OO.
7060.
7120.
7180.
724O.
73OO.
7360.
7420.
748i">
7540.
760O.
7660.
7720.
7780.
7840.
7900.
7960.
8020.
8080.
8140.
82OO.
3260.
8320.
8380.
8440.
8500.
8560.
8620.
8640.

300
3OO
3 0 O
•_!' L"1 ' j

3 O O
300
300
3OO
300
3OO
300
300
300
500
3OO
30O
3OO
4OO
200
2OO
300
3OO
300
30O
300
300
300
3OO
3- 0 0
300
3 0 0
30O
300
3OO
300
3OO
3OO
300
300
300
200
200
300
300
30O
3OO
300
3OO
300
30O
300
300
300
200
300
600

6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6 .
6.
6.
6.
£.

6."
6.
6.
6.
6.
6.
6.
6.
z

6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

G ;_.

85

84
84
87
88
37
89
90
93
90
90
84
82
84
84
88
88
89
89
89
89
89
89
88
86
34
83
86
90
95
96
93
92
89
86
80
76
72
69
66
67
64
63
62
60
56
53
52
49
47
46
46
45
47
48

O .
O .
0 .
0 .
0.
O.
0.
0.
O.
0.
0.
0.
0.
0.
O.
O.

O .
O.
0 .
O.
0.
0.
0.
0.
0 .
0.
O
O .
0.
0 .
O .
0.
O.
O.
0.
0.
O.
O.
O.
0.
O.
0.
O.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.

28
•-.) O

30
•I'1 '•_ '

27
26
27
25
24
21
24
24
30
"̂ '̂
30
30
'••' (•:

26
25
25
25
25
25
25
26
28
"*•(")

31
28
24
19
18
21
22
25
28
34
38
42
45
4S
47
50
51
52
54
58
61
62
65
67
68
68
69
67
66



RE I 10-1 Rur- Drawclown E X T ,
ADJUSTED DATA

GBBERVATHJN WELL RE1 1O--3 F'aqe 1

PROJECT NAME
PROJECT NUMB
TEST NAME s
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

T I ME

10: 25
to- "•',c;;
10:45
1 0 : 55
1 1 s 05
11:15
11:25
1 1 : 35
1 1 : 45
.1. 1 : 55
1 2 : 05
12: 15
12:25
.12: 35
12:45
12:55
13:04
13:14
13: 25
1 3 : 34
13:45
1 3 : 54
1 4 : 05
14:14
1 4 : 25
14:35
14:45
14:55
15:05
15: 15
15:25
15:35
15:45
15:55
1 6 : 04
16: IS
16:25
16:35
16:45
16:55

:
ER :

•

LEVEL:

E.T.
( M I N )

8725. 000
8735. O71
8745. O70
8755.072
8765.072
8775. 072
8785. O72
8795. 072
8SO5.072
8815. 102
8825. 090
8335. 090
8845. 090
8855.090
8865.090
8875. 120
8884. 97O
8894.970
8904. 970
8914.970
8924. 97O
8934. 97O
8944.970
8955. 020
8965. O80
8975.080
8985. O8O
8995.080
9005.080
9015.080
9025. O80
9035. 080
9045. O8O
9055.080
9065.020
9075.020
9084.970
9095.080
9105.080
9115.080

FRENCH LTD
275-14
RE I 10-1
DRAWDOWN
RE I 10-3
63.843

13-Oct-36
10:25
7. 14

LEVEL

6.45
6 . 44
6. 44
6.43
6. 43
6 . 45
6.45
6.44
6. 42
6.42
6.42
6.42
6.41
6.42
6.40
6.40
6. 4O
6.40

. 6.4O
6.40
6 . 39
6 . 37
6. 38
6.37
6.37
6.36
6 . 36
6. 36
6.36
6.35
6 . 35
6.34
6.34
6. 33
6 . 33
6. 35
6 . 33
6.33
6.32
6.32

L

RUN # 2

INPUT 1O
FEET

FEET

Delta H

O.69
0. 70
0. 70
0 . 7 1
0 , 7 1
0., 69
0.69
0 . 7O
0. 72
0. 72
0.72
0.72
0,73
0 . 72
0. 74
0.74
0.74
0.74
0.74
0.74
0.75
O.77
0.76
O.77
O.77
0.78
0.78
0.78
0.78
0.79
0.79
0 . 80
0 . SO
O.81
0.81
0.81
0.81
O.81
0.82
0.82



REI 10-1 :.' Drawdown EX "I ' .
ADJUSTED DATA

OBSERVATION! WELL - RE1 10-3 Paqe 2

1 7 : 05
1 7 : 1 1>
17:25
17:35
17:45
4 —•/ I"1 Clj / : wK.j
18:05
18: 15
18: 25
1S:35
18:45
1 8 : 55
19:05
1 9 : 1 5
19:25
J 9 : 35
19:45
19:55
20: O5
20s 15
20:25
20:35
20 : 45
20:55
2 1 : O5
21:15
21:25
21:35
21:45
D i „ c:;c:;
.£. .1. • >.JX-<

2'7 : O!5
22: 15
'•7. '~< . '•'> ur

22 : "•'••5
22: 45
22:54
23: 05
23: 14
23:25
23:34
23:45
23:55
00: 05
00: 15
OO : 25
00:35
00 : 44
OO:55
01:04
0 1:15
01:25
01 :35
Ol:45
Ol:55
02:05
02: 14

9125. 030
9135.0SO
9145.080
9155. 080
9165. 080
9175.080
9185.080
9195. OBO
92O5. 080
9215. 08O
9225.080
9235.080
9245.030
9255. 080
9265.080
9275. 070
9285.080
9295. 080
93O5. OSO
9315. O80
9325. 080
9335. 080
9345. 080
9355. OSO
9365 . 080
9375. O80
9385. OSO
9395. 080
94O5.080
94 15. OSO
9425. 080
9435., OSO
9445. 03O
9455.080
9465. OSO
9475.. 020
9485. 02O
9495. O2O
9505.020
9515.020
9525. 02O
9535. O20
9545.020
9555. 02O
9565. 030
9575. O3O
9585. 030
9595. O30
9605. 030
9615. O30
9625.030
9635. 030
9645.030
9655.030
9665.030
9675.030

6.31
6.31
6.31
6.31
6.31
6.31
6.31
6.30
6 . 30
6 . 3O
6. 30
6.29
6.29
6.29
6 . 29
6.29
6. 29
6.29
6.29
6.29
6.29
6.29
6.29
6.29
6.29
6.30
6. 30
6. 3O
6.30
6. 30
6 . 30
6. 30
6. 30
6 . 30
6 . 30
6.29
6. 29
6.29
6.29
6.28
6.29
6.28
6.28
6.28
6.28
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27

0. 83
0 . 83
0 . 83
0 . 83
0 . S3
0 . 83
0 . 83
0.84
O.84
0.84
0 . 84
0 . 85
0.85
0.85
0 . 85
0.85
0.85
0 . 85
O „ 85
0 . 85
0 . 85
0.85
0 . 85
0. 85
O.85
0 . 84
0 . 84
0.84
0.84
0.84
O.S4
0.84
0 . 84
0. 84
0.84
0.85
0.85
0 . 85
0 . 85
0.86
0 . 85
0.86
0.86
(".) . 86
0 . 86
0.87
0.87
0 . 87
0 . 87
0.87
0.87
0.87
0.87
0.87
0.87
0.87



RET. 10 .1. Run :' D r a w d o w n E X "i".
ADJUSTED DATA

1 - OBSERVATION WELL = RET 10-3 Page

02:25
02: 34
02:45
O2 : 5r",
03: O4
O3: 15
03:24
03: 35
03: 44
O3:55
04 : 04
O4 s .1 5
04:25
04: 34
04:45
O4:54
05: 05
O5 : 1 4 .
05 1 25
05:34
05:45
O5: 55
06: 04
06: 15
06:24
06: 35
06:44
06: 55
07 : 05
07 : 1 5
07:25
O7 : 35
07:45
07 : 55
O8: O5
O8: 15
08:25
03:35
OB: 45
OS : 55
09:04
09: 15
09:24
O9:2S

9685.030
9695. 030
9705. 030
97 1 5 . 03O
9725. 000
9735. 000
9745.000
9755. 100
9765. OOO
9775. 000
9785. OOO
9795. OOO
9B05 . OOO
9815. OOO
9825. OOO
9835. OOO
9845. OOO
9855. OOO
9865.000
9875.000
9885. 000
9895. 000
99U5. UUU
99 15. OOO
9925.000
'9935. OOO
9945. 000
9955. 000
9965. 100
9975. 100
9985. 100
9995. 1OO

1 OO05 . 1 OO
10O15. 100
1O025. 100
10035. 100
10O45. 1OO
10O55. 10O
1O065. 100
10075. OOO
1O085. OOO
10095. 000
1O105. OOO
1O108. 2OO

6.27
6.27
6.28
6. 28
6 . 28
6.28
6.28
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6. 28
6.28
6.27
6.28
6.28
6.28
6 . 28
6.28
6.28
6 . 29
6.29
6 . 29
6 . 29
6.29
6. 30
6.31
6.31
6.32
6.32
6.32
6.33
6. 33
6 . 33
6 . 33

0.87
• O. 87
0.86
Q . Qi,

0.86
0 . 86
0. 86
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0. 87
0 . 87
0.87
0 . 87
O.86
0 . 86
0.87
0.86
O.86
0 . 86
0 . 86
0 . 86
O.B6
0.85
0. 85
0.85
0.85
0 . 85
0 . 84
0. 83
0 . 83
0 . 82
0 . 82
O.82
0.81
0.81
0.81
0 . 8 1



RF ]' Ru.n R!" CO VERY OBSERVATION WELL..-- RE1 10-3

PROJECT NAME : FRENCH LTD.
PROJECT NUMBER s 275-14
TEST NAME:; RE 1 10-1 RUN ti 2
TEST TYPE: RECOVERY
WELL NUMEiER: RE I 10-3 INPUT 1
RADIUS: 63.843 FEET-
START DATE: 07-Oct-86
START TIME: 11: 10
WATER START LEVEL s 7.14 FEET
WATER STOP LEVEL..; 6.39 FEET
TOTAL PUMPING TIME: 10210., 6 WIN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

T I ME

1
1
•J

1

4

•J

1
1
1
1
1
1
3
1
1
1

1
.1.
i
1
1
1
1
1
1
1
1
-i
j
j
1
1
1
1
1
1
1
1

10
10
.1 0
1 0
1 0
1 0
10
.1. 0
10
10
10
10
1 0
1 0
10
1 0
10
1 0
.1. 0
11
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
16
17

E . T .
( H I N )

0.
0.
0.
O.
O.
0.
o.
0 .
0.
0 .
o.
0 „
0 „
0 .
0«
0.
0.
0.
0.
3. ,
1.
1 „
2.
2.
2.
3 .
3
3

4.
4.
4.
5.
5.
C."

6.
6.
6.
7.

0 3 '7
034
050
067
084
100
3. 3 7
3 34
ISO
167
257
34 1
424
507
591
674
757
841
924
007
4 3. 3
747
080
413
747
oao
413
747
080
4 1 3
747

O80
413
747
080
413
747
080

LEV

-999.
-999.
-999.
-999.
-999 .
-999 .
-999.
-999.
-999.
-999 „

6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6U

6.
6.
6.
6.
6.

EL

99
99
99
99

99
99
99
99

99
99
"̂  S'

39
39
39
39
39
3 c:;,

39

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

o

Delta H
(RFC)

1 OO6 .
1006.,
1O06.
1006.
1 OO6 .
1006.
1 OO6 .
3. 006 .
1 006 .
1006.

O.
0.
O.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
o.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.
o.
o.
0.
0.

38
38
'"VO

38
38
38
38
38
38
33
00
00
00
00
00
00
00
00
00
oo
00
00
oo
oo
00
00
oo
00
oo
00
00
00
00
00
00
00
00
00

Delta
(RES)

100'?.
1007.
1007.
1 007 .
1007.
1007,,
1O07.
3 007 .
1007.
1007.

O.
0.
O.
0.
0.
0.
0.
0.
o .
o,,
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.

H

3.3
1 3
13
13
13
1 3
13
13
13
13
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75



RE I 10-1 Run 2 RECOVERY OBSERVATION' WEi PL1 10-3

1 :l.
3 1
:i 1
1 i
i i
11
11
1 1
1 1
1 1
.1.1
1 1
1 1
11
:l. 1
3 1
11
11
1 1
1 1
i i
1 1
1 1
1.1
11
i 1
11
i 1.
12
j. ./:.'.

12
1 2
12
12
1.2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
3. .•:.'.'
12
12
12
13
13
13

17
.1 7
18
i 8
.1.0
1. 9
19
19
P '•"*

22
24
26
2S
30
32
34
•.'_'' O

38
40
/i •"",

43
46
4O
SO
\~j jli

54
56
58
00
O2
04
06
08
1 0
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
.1. 0
30
SO

•-;••/ •
•/

8 „
8.
Cj

9 .
9.
9.

1 0 .
12,,
14.
16.
18.
20.
T-' '"•"'

24.
26.,
28.
30.
•.'''> !/:.' .,
34 „
36 „
38 ,.
40.
42.
44,,
46,,
48,
50 .,
c:r *• ;.

54 .
56.
58.
60.
C«.r_! •

64..
66.
63.
70.
72.
74.
76.
78.
80.
82.
84.
86.
88.
90.
92.
94.,
96.
98.
120.
140.
160.

4 1 3
747
080
4 1 3
747
08O
4 1 3
747
080
1 1 5
1 15
1 15
115
115
1 1 5
1 1 5
1 1 5
1 15
1 1 5
3 15
X 1 5
1 15
1 15
1 1 5
115
1 15
115
1 1 5
1 15
J 15
1 15
115
1 1 5
115
102
492
188
188
188
1 88
188
188
188
188
188
1 88
183
188
188
188
1 88
188
1 88 •
1 1 0
.1 1 0
12O

.6.
6r

6,.
6 „
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
o .

6.
6,,
6.
6.
6.
6.
6.
6.
6.
6.
6.
6 „
6 .
6.
6 .,
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6,,
6.

'"•': Cy

39
•-!' '/"

•~' C.t

39
39
39
39
39
40
40
40
40
4O
4O
40
4O
4O
4O
40
40
40
40
40
41
40
40
4 0
4O
40
40
40
40
4O
40
40
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
38
38
37

0 .
<"i r
0 .,
0.
o.
0.
On

0.
o.
-o.
— 0.
-0.
O •
-0.
— 0.
- - o .
—0.
-0 .
— 0 .
- 0 .
--0 .
— 0.
--0 .
-0.
-0.
-o.
-0 .
-0.
— 0.,
-0.
-o .
-0.
-0 .
— o ,,
-o „
-o .
0.
o.
0.
0.
0.
0.
o.
o.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.

0 0
00
00
01
00
00 .
00
00
00
01
0 .1
01
01
01
01
0 .1.
01
o i
01
01
0 1
0 1
o :i.
0 1
02
0 1
01
0 1
01
01
01
0 1
01
0 1
o i
01
00
00
00
00
00
00
oo
00
00
00
00
00
oo
oo
00
oo
00
01
01
02

'•_-' •

o.
0 .
0 .
o .
0.
0.
0 .
0.
0 .
0.
0.
0.
0.
0.
0.
0 .,
0,,
0 .
0.
0 .
0.
o.
0.
o.
0.
o „
0.
0.
<") i:

0.
(.') .
o.
0.
o .
o.
o.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0 ..
0.
0.
0.
o.
0.
0.

7!::i

/ w.'

75
7 6
— • cr.

75
75
75
75
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
73
74
74
74
74
74
74
74
74
74
74
74
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
76
76
77



RE I 10- 1 Run 2 RECOVER OBSERVATION WELL = RE I 10-3 p .-, .... . -̂

1 4 r:
14:
1 4 :
15:
1 tri "

15:
16:
16:
16:
17:
17s
17:
18s
IS:
IS:
19:
1 9 .1
1 9 :
20:
20:
20;:
21:
21 5

21:
22:
.,-_'. ,f̂ _ "

jr.1. .1:!. "

23:
23:
23:
00:
00s
OO:
0 1 :
01:
0 1 :
02s
O2 :
02 :
O3:
03:
03:
O4:
O5:
06:
O7 :
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:

i 0
30
50
1 0
30
50
10
30
49
1 0
3O
50
JO
30
50
10
30
49

10
3O
5O
1 0
3O
5O
1O
3O
49
1O
3 0
50
10
30
50
10
30
50
1O
3O
50
1O
30
50
50
50
50
50
50
50
50
50
50
50
50
50
50
5O

ISO,.
200 .
22O,
240.
26O.
280 .
300.
32O.
340.
360.
3SO.
4UU.
42O.
440.
46O.
480.,
SOU.
520.
540.
56O.
580.
600.
620.
640.
660.,
68 O.
700.
720 .
7 4O,.
760 .
780,.
800 .
820.
840.
86O.,
880.
90 O.
920.
940.
960.
980.
1000.
1060.
1120.
1 1 80 .
1240.
1 300 .
1 360 .
1420.
1480.
1540.
1600.
166O.
1720.
1780.
1840.

:i 20
120
1 20
120
J. 2.0
1 20
120
050
05O
050
05O
UbU
O5O
O50
O50
050
050
050
050
050
050
050
050
O5O
050
O50
050
050
O5O
100
1 00
1 00
1 00
1 00
100
1 00
1 OO
100
1 00
100
1 OO
100
3OO
300
300
300
30O
300
30O
300
300
300
300
100
1 00
100

6.
6 .
6,.
6 .
6.
6 ,.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6 .
6.
6.
6.
6.
6.
6.
o .

6.
6.,
6 „
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

36
"'. rji
35
34
34
34
34
34
34
34
35
35
35
36
37
37
38
39
39
41
42
42
43
43
44
45
45
46
46
46
47
47
47
47
47
4S
48
49
49
5O
49
50
50
52
54
55
58
60
61
61
59
57
54
53
53
53

0 .,
O .
O.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
o.

. o .
o.
0..
0,,
0.
-0.
— 0.
-o .
--0 .
.... f")

-0.
-O .

. -0.
-0.
-o.
-o „
-0.
--0.,
-•0.
-0.
-o.
-0.,
-0 .
-o.
-0.
-o.
-0.
-0.
-0 .
-0 .
-0.
-0.
-0 .
-0.
-0.
— 0 .
-o.
-0.
-0.
-0.
-0.
-0.

03
04
04
05
OS
05
O5
05
05
05
04
04
04
03
02
02
01
00
00
02
O3
03
04
O4
05
06
06
07
O7
07
OS
08
08
08
OS
09
O9
10
10
11
10
11
11
1 3
15
16
19
21
22
22
20
18
15
14
14
14

0 .
0.
0.
0 .
0.
0.
0.
0.
0.
0.
0.
0.
0 ..
0.
o.
0.
'..'• ,,

o.
o .
o.
o.
0.
0.
0.
0.
o.
0.
o.
0.
0.
0 .
o.
0.
0 .
0.
0 .
0.
o.
0.
o.
0.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
o.
0.

78
79
79
00
80
SO
80
80
SO
SO
79
79
79
78
77
77
76
75
75
73
72
72
71
71
70
69
69
68
68
68
67
67
67
67
67
66
66
65
65
64
65
64
64
62
60
59
56
54
53
53
55
57
6O
61
61
61



RE 3. 1O--3. Run RECOVERY OBSERVATION WELL = RE1 30-3

1 3
19
20
23
22
23
00
01
02
03
04
05
O6
07
OS
09
.to
11
12
3.3
3.4
15
3. 6
3. 7
IS
19
2O
23
'".• ''.''
23
OO
0 1
02
03
04
05
O6
07
OS
09
10
11

^:, i;"j

50
5O
50
50
50
50
50
50
5O
5O
50
50
50
50
5O
50
50
50
50
50
50
50
50
50
50
50
50
50
50
5O
50
50
50
50
50.
50
vT' C'

50
5O
50
O4

1900,
I960.,
2O20 .
20 BO.
2140.
2200.
2260.
2320.
2330.
2440.
2500.
2560.
2620.
2680.
2740.,
280O.
2360.
2920.
2930.
3O40.
3 1 00 .
3 1 6O .
3220.
3 2 BO.
3340.
3400.
3460..
3520..
3580.
3640.
37 OO.
3760.
3320.
38 BO.,
39 4O.
4000.
4060.
41 2O.
4130.
4240.
4300.
4314.

3. 00
1 OO
3. OO
3. OO
1 OO
100
1 00
1 00
1 00
1 OO
100
1 00
1 OO
1 OO
20O
20O
20O
1 OO
2OO
200
200
2OO
200
2OO
20O
2OO
200
200
200
2OO
2OO
2OO
200
2OO
2OO
200
2OO
2OO
200
200
20O
800

6.
6.
6 .,
O •'

6 .
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6 .
6 .,
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6..
6..
6.
6.
6.
6.
6.

-999.
-999.
-999.

54
56
Kl" f~,
\.J \-f

59
60
62
63.
61
61
6O
61
6 1
63
63
64
65
65
65
63
59
56
54
54
5 3
54
55
56
57
58
5B
53
5B
58
58
57
v 1 /

59
60
62
99
99
99

— O .
•- 0 .
-0.
- o ,
— O „
-0.
— 0.
-o.
-0 .
-0.
-0.
-0 .
-0.
— 0.
— Or

-0.
— o .
— o.
-0.
-0.
—0 .
O •

--0.
-0 ..
— o .
-0.
-0.
- 0 .
— o .
-0.
— o.
— o.
— o .
— o.
-0.
— 0 .
- o .
-• o .
-o.

1 OO6 .
1 006 .
1006.

15
17
19
20
23.
A. •-<
22
22
22
21
22
2 .*::.'
24
24
25
26
26
26
24
2O
17
15
15
14
15
1 6
17
18
3.9
J9

1 9
19
19
1 9
13
18
2O
21
23
36
38
38

O .,
O.
O .
0.
0.
0.
0.
0.
0.
0 .
o.
0.
o .
0 .
0 .
0.
o.
Or

o.
o.
0.
o.
0 .
G ..
o .
o.
0.
0..
o.
o .
o.
0.
0.
o.
o.
0.
o ,.
0.
o.

1O07.
1007.
1007.

60
58
nr /
T~t O

55
54
52
53
53
53
54
5 -3

53
51
51
50
49
49
49
51
55
58
60
6O
6i
6O
59
58
57
56
56
56
56
56
56
57
57
55
54
52
13
13
1 3



RE I 10-1 Run DRAWDOWN OBSERVATION WELL RE I

PROJECT NAM ::::'

PROJECT NUMBER :
TEST NAME :
TEST TYPE r.
WELL NUMBER
RADIUS:
START DATE
START TIME-
WATER START

TIME

09: 00
O9: 00
O9 : OO
O9: 00
09: OO
09: 00
09: 00
O9: OO
09: 00
09: 00
09: 00
09 : 00
09:OO
09s OO
09: 00
09 : 00
09 : 00
09 : 00
09 : 00
09 : 00
09:01
09:01
09: Ol
O9:02
09: 02
09:02
09:03
09 : 03
09-.O3
09:04
09: 04
09 : O4
09:05
09:05
09 : 05
O9 : 06
09: 06
09:06
09: 07
O9 : 07
09:07

:

;
•
•

LEVEL:

E . T .
( M I N )

0. 000
0 . 0 1 /•
O. O34
0. 050
0. O67
0. OS 4
0. 1OO
0 . 1 1 7
0. 134
0. 150
0. 167
0. 257
O. 340
0.424
0. 5O7
0. 590
0» 674
0.757
0. 840
O.924
1 . OO7
1.414
1 . 748
2.081
2. 414
2.748
3.081
3.415
3.748
4 . OS 1
4.414
4.748
5. OBI
5.414
5.74B
6.081
6.415
6.748
7 . O8 1
7.415
7.748

FRENCH LT
275- 1 4
RE I 10-1
DRAWDOWN
RE1 1O-4
34.651

O7-Oct-86
O9 : OO
7.66

LEVEL

7 . 66
— 90 _ OO

-99.99
-.. 9 O O O

— 99 _ 99

-99.99

-99.99
-99.99
—99 u 99
_ o O 9 9

_ O O Q O

7 . 66
7 . 66
7.66
7. 66
7 . 66
7. 66
7 . 66
7.66
7.66
7.66
7. 66
7. 66
7.66
7. 66
7.66
7.66
7.66
7.66
7.66
7.66
7.66
7.66
7.66
7.66
7. 66
7.66
7.66
7.66
7. 66
7. 66

D.

RUN it 2

INPUT 11
FEET

FEET

Delta H

0 .. 0 0
107. 65
1O7. 65
1O7. 65
1O7.65
107.65
107.65
107.65
107.65
107.65
107 . 65
O. 00
O. 00
0. 00
0 . 00
0. 00
0 . OO

' 0.00
0.00
0. 00
0 . OO
0. 00
O. OO
o.oo
o.oo
0 . OO
0 . OO
0. 00
0 . 00
0. 00
o.oo
O. 00
0 . 00
0. 00
O . OO
0. 00
0 . 00
0. 00
0 . OO
0.00
0 . OO



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL. - RE I 10-4 Pacie

09; 0.8
09: O8
09:08
09 : 09
09: 09
09: 09
09: 10
O9: 12
09 : 1 4
O9: 16
09: 18
09:20
09: 22
09:24
09:26
O9 : 28
09:30
09 : 32
09;: 34
09:36
09: 38
09:40
09: 42
09: 44
09:46
09:48
09:50
09: 52
09:54
i"iQ » £•" iW . ^.JLJ

09:58
1 0 : 00
1O:02
10: 04
1O: 06
1 0 : 08
1O: 10
1 0 : 1 2
10: 14
1O: 16
1O: IS
10: 20
1O:22
10:24
10:26
10:28
1C: 3O
10:32
1C: 34
10: 36
1O: 38
1 1 : 00
1 1 : 20
1 1 : 40
1 2 : 00
12:20

6. 08 i
8.415
8. 748
9 . 08 1
9.414
9.748

1 0 . 08 1
12. 108
14. 152
16. 152
18. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32. 197
34., 197
36. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54 . 1 97
56.217
58. 1OO
60.245
.62.245
64.245
66.245
68.245
7O. 245
72.245
74.245
76.245
78.245
80.245
82.245
84 . 245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120.210
140.210
16O.210
180.220
200. 220

7 . 6 6
7 .66
7. 66
7 u 66
7 . 66
7 . 66
7.66
7.66
7.66
7.66
7.66
7.66
7. 66
7.66
7. 66
7.66
7.65
7 . 66
7.66
7. 66
7.66
7 . 66
7 . 66
7. 66
7.66
7.66
7.66
7.66
7. 66
7.65
~7 î̂ i
.- • Wi_.'

' 7 . 65
7 . 65
7 . 65
7. 65
7 . 65
7. 65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.65
7.64
7.64
7.64
7.63
7.62
7.61
7. 60

0 . 00
0. 00
0. 00
0. 00
o. oo
0. 00
0 . OO
0. 00
0 . 00
O. 00
o. oo
O. 00
O. 00
O. 00
O. 00
O. 00
0 . 0 1
0. 00
0., 00
0 . 00
0 . OO
0 . 0 0
o . oo
O. 00
0 . 00
O. 00
0 . 00
0. 00
0 . OO
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
O.O1
O.01
O.O1
0 . 0 1
0.01
0 . 0 1
O.O1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0.02
0.02
0.02
0.03
O.04
0 . 05
0 . 06



RE I 10--1 Run 2 DRAWDOWr OBSERVATION WELL = RE I 10-4 PaqjL 3

1 2 : 4 0
1 3 : 00
13:20
13: 40
1 4 : CO
1 4 : 2O
14:40
15:00
15:20
15: 40
16: 00
16:20
16:40
17: 00
1 7 : 2O
17: 4O
18:00
IB: 20
18: 40
19:00
19:20
19: 40
20: OO
20 : 20
20: 40
2 1 : 00
21 : 20
2 1 : 4O
22: 00
22: 20
22: 40
23:00
23 : 2O
23: 4O
OO; OO
UU : iiU
00: 4O
01 : OO
0 1:20
01:4O
O2:40
03: 4O
04:4O
05:40
06:40
07: 40
08:40
09:40
10: 40
1 1 : 40
12:40
13: 40
14:40
15: 4O
16:40
17:40

22 O . 22O
240. 22O
260., 220
280.230
300. 230
320.230
340. ISO
360. 1OO
380. 1OO
40O. 1OO
420. 170
440. 25O
460. 200
480. 170
500. 170
520. 130
540. 120
56O. 220
580. 080
60O.220
620.230
640.220
660. 220
680. 130
700. 120
720. 230
740. 300
760. 23O
7 SO. 230
8OO. 230
820. 180
B40. 570
860. 180
880. 080
900. 170
920. 170
940. 170
960. 17O
980. 170

1 OOO . 20O
1O60.300
1 1 20 . 30O
1180. 3OO
1240. 300
1 300 . 3OO
1360. 200
1420. 200
148O.200
1540. 200
1600. 300
1660. 3OO
1720.200
1780. 300
184O. 3OO
1900. 300
1960. 200

7.5S
7. 57
7. 55
7 . 53
7 . 50
7 . 50
7.49
7.48
7.46
7. 45
7. 44
7.43
7.42
7.41
7. 41
7. 40
7. 40
7 . 39
7.39
7 . 3.9
7.39
7.39
7. 38
7.38
7 . 38
7.38
7.38
7. 39
7.39
7. 39
7.40
7 . 39
7 . 38
7. 38
7 . 38
7. 38
7 . 38
7. 37
7.36
7.36
7.35
7.35
7.34
7.35
7.35
7. 35
7.36
7.38
7.38
7.39
7.39
7.37
7.35
7. 34
7. 32
7.32

0.08
0 . 09
0.11
0 . 1 3
0. 16
0 . 1 6
0. 17
0. IB
0. 20
0.21
0. 22
0. 23
0. 24
0 . 25
0.25
O.26
0. 26
0.27
O. 27
0.27
0.27
0 . 27
0.28
0 . 28
0.28
0.28
0.28
0. 27
O. 27
O. 27
O. 26
0.27
0.28
0 . 28
0. 28
0. 28
0.28
0.29
0. 30
0 . 3O
0.31
0.31
0.32
0 . 3 1
0.31
0.31
0.30
0.28
0.28
0 . 27
0.27
0 . 29
0 . 3 1
0. 32
0.34
0 . 34



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = RE I 10-4 Pace A

IS: 40
19:4 0
20 : 40
21; 40
22: 40
23:40
00 : 40
01:4O
02: 4O
O3: 40
04:40
05:40
06: 40
07: 40
08:40
09: 40
1O: 4O
11:40
12: 40
13: 40
14:40
15:40
16:40
17:40
18: 4O
19:4 0
20: 40
21:40
22: 40
23: 40
OO: 40
01 : 40
02: 40
03:40
04:40
05:40
06: 40
07: 40
08:40
O9:40
1O:40
1 1 : 40
12:40
13:40
1 4 : 4O
15:40
16: 40
17:40
18:40
19:40
20 : 40
21:40
22:40
23 : 40
00: 40
01 : 40

2020. 200
2080.200
2140. 20O
2200. 300
226O. 3OO
2320. 200
23B0.200
2440. 200
25 00.2OO
2560. 200
2620. 2OO
2680.200
2740. 200
2800. 200
2860. 3OO
2920. 300
29 8O. 3OG
3040. 200
3100. 200
3160. 300
3220. 3OO
3280.200
334O. 2OO
34-00. 30O
3460. 30O
3520. 300
3580. 2OO
3640., 2OO
3700. 20 O
3760. 200
3820. 200
3880. 200
3940. 200
4000 . 200
4060. 200
4 1 20. 200
4180.20O
424-O. 3OO
4300. 300
4360.7OO
4 4 2O. 30O
4480.300
4540.300
4600. 300
4660.300
4720. 30O
4780.300 •
4840.300
4900. 30O
4960. 300
5020. 300
5080.300
5140.300
5200. 300
5260. 300
5320. 300

/ . -Z>^
7 . 32
"7 "T "-̂

/ * • ""• ̂ 1

7. 34
/ • •—'•—'

7.32
7.31
7.31
7.30
7 . 29
7. 30
7.30
7.32
7.33
7.35
7 . 36
7. 36
"/ ^ ."'(/"i

"7 ~.\' -;;•

7 . 3O
7.31
7.23
7 . 29
7 . 3O
7.31
7.32
7. 33
7 . 33
7. 33
" ~\ T-''

7.31
7.31
7 . 30
7.29
7.3O
7.31
7.32
7.32
7.34
7.33
7.33
7.31
7.29
7.28
7. 19
7.23
7.22
7. 22
7. 23
7.23
7.25
7.24
7.25
7.24
7 . 22

0. 34
0. 34
O. 33
0. 32
0. 32
0. 33
O.34
0 . 35
O.35
O.36
0.37
0 . 3 6
0.36
0. 34
0.33
0.31
O.30
O 30

0 . 33
O. 33
0.36
O. 35
0.38
0. 37
0 . 36
O. 35
0. 34
0 . 3 3
0. 33
0. 33
O.34
O. 35
0. 35
.0.36
O.37
O. 36
0. 35
0 . 34
0.34
O.32
0 . 33
0.33
O. 35
0.37
0 . 38
O.47
0.43
0.44
O. 44
0.43
0. 43
0.41

. 0.42
0 . 4 1
0.42
O.44



RE I 10-1 Run DRAWDOWN - OBSERVATION WELL = REI 10-4

Oji:i V

0 •!.!' -
04 :
05:
O6:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
1 7 :
18:
19:
20:
21 :
22:
2 -.-' :
00:
01:
02:
03s
04:
05:
O6:
07 :
08 :
09:
10:
11:
12:
1 3:
14 :
15:
16:
17:
18:
19:
20 :
21:
22:
23:
00 :
01:
02:
03:
04:
05:
06:
07 :
08:
09:

40
40
40
40
40
40
40
4O
40
40
40
40
40
4O
40
40
40
40
40
40
40
40
4O
40
40
40
40
40
40
40
40
40
40
40
40
40
40
4O
40
4O
40
40
40
4O
40
40
40
40
40
40
40
40
40
40
40
oo

5380.
5440.
5500.
5560.
5620.
56 SO.
5740.
58OO.
5860.
5920.
5980.
6O40.
6 1 00 .
6 1 6O.
6220.
6280.
6340.
6400.
6460.
6520.
6580.
6640.
67OO
6760.
6820.
6880.
6940.
7000.
7O60.
7120.
7180.
724O.
73OO.
736O.
7420.
7480.
7540.
7600.
7660.
7720.
7780.
7840.
790O.
796O.
8020.
8O80.
8140.
8200.
8260.
8320.
8380.
8440.
8500.
8560.
8620.
8640.

300
300
300
300
30O
300
300
30O
300
300
300
30O
300
500
3 00
3OO
/V O O

400
200
2OO
300
3OO
3OO
300"
30O
300
300
300
3OO
300
300
3OO
300
3OO
3OO
300
•it.' i->
3OO
300
300
200
20O
30O
3OO
300
300
300
300
30O
30O
30O
300
300
20O
300
60O

,' „

"7

/ •

7m

~~i

7.
7.
7.
"7/ •

7.
7.
7.
"V

7.
7.
~7

7.
7 .
/ n
7.
7 .
"7

7 .7 __

7 „
/ .
7 .
7 .
7 .
~~f
7.
/ .
7 .
7.
7.
7.
7.
"7

7.
7.
7.
7.
7 .
7.
7.
7.
7.
7.
6.
6.
6.
6.
6U

6.
6.
6.

22
î. j~!
20
2 'v'1

22
23
22
25
26
28
27
26
20
19
19
20
24
2 •-.<
24
2:4
24
24
24
25
o •?;

22
20
19
22
26
31
. '-1 t'
31
31
30
28
24
22!
20
16
16
16
13
12
10
08
04
01
98
95
92
90
90
89
90
90

0.
O.
0.
o .
o.
0.
0.
o.
0.
o.
0.
0.
0.
o.
0.
0.
0 „
0.
0.
o .
0.
0.
0.
0.
o.
o.
o.
0 .
o.
0.
0.
o .
0.
0.
0.
0 .
0.
o.
0.
o.
o.
0.
0.
o.
0.
o.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.

44
44
46
46
44
43
44
41
40
38
39
40
46
47
47
46
42
43
42
42
42
42
42
41
43
44
46
47
44
40
35
34
35
35
36
38
42
44
46
50
50
50
53
54
56
58
62
65
68
71
74
76
76
77
76
76



RE:' 1 10-3 Rur°i 2 Drawdown EXT

ADJUSTED DATA

1 OBSERVATION WELL = RE1 1O-4 Paqe 1

PROJECT NAME :
PROJECT NUMBER 5
TEST NAME :
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

1 0 : 25
10:35
10:45
1 0 : 55
1 1 : 05
11:15
1 1 : 25
1 :l. : 35
1 1 : 45
11:55
1 2 : O5
12: 15

,. .......
J. jl, f S... \..f

1 2 : 35
12:45
I '-i _ cr cr

A*. S ..J ,...*

13:04
13:14
13:25
13:34
13:45
13:54
1 4 : 05
14: 14
1 4 : 25
1 4 : 35
14:45
14:55
15:05
15: 15
15:25
15:35
15:45
15:55
1 6 : 04
16: 15
16:25
16:35
16:45
16:55

•

LEVEL:

E . T .
(M1N)

8725. OOO
8735.071
8745.O7O
8755.072
S765.O72
8775.072
8785.O72
8795.072
8805.072
8315. 102
8825.090
8835. 09O
8845.090
8855.090
8865. O90
8875. 120
8884.970
8894.970
89O4.97O
89 14. 970
8924.970
8934. 97O
8944.970
8955. O2O
8965. O8O
8975.080
8985.080
8995.080
90O5 . O80
9015.080
9025. 08O
9035.080
9045. 080
9055.080
9065. O20
9075.020
9084. 970
9095.080
9105. 080
9115.080

FRENCH LTD.
275-- 14
RE I 10-1
DRAWDOWN
RE I 10-4
34.651

13~Oct-86
10:25
7.66

LEVEL

6.89
6. 8S
6.88
6.88
6.89
6.91
6.88
6.87
6.86
6.86
6.87
6.86
6.86
6.85
6.84
6.84
6.86
6.85
6.84
6.83
6.83
6.81
6.83
6.82
6.81
6.80
6.81
6.81
6 . 80
6.79
6.79
6.79
6.78
6.77
6.77
6.77
6.77
6.76
6.75
6.75

RUN # 2

INPUT 11
FEET

FEET

Delta H

0. 77
0 . 78
0. 78
0 . 78
0.77
0.75
O.78
O. 79
0.80
O . SO
0.79
0.80
0.80
0.81

" 0 . 82
0.82
O.80
0.81
0.82
0/S3
O. S3
O.85
0.83
O.84
0.85
0.86
O.E35
0.85
0.86
O.87
0.87
O.87
0.88
0.89
0.89
0.89
0.89
0.90
0.91
0.91



RE1 10-1 Run : Drawdown E X T . 1
ADJUSTED DATA

OBSERVATION WELL = RE I 10-4 Rape !i'

1 7 : O5
1 7 : 1 5
17:25
1 7 £ 35
17:45
17:55
1 8 : 05
18:15
18:25
18:35
IS: 45
18:55
19:05
19:15
19:25
19:35
19:45
1 9 : 55
20: 05
20: 15
20:25
20:35
2O:45
20:55
2 1 : O5
21 : 15
21:25
2 1 : 35
21:45
21:55
22:O5
2 2:15
22: 25
22:35
22:45
22:54
23: OS
23: 14
23:25
23:34
23:45
23 : 55
OO : 05
CO : 1 5
00:25
00 : 35
OO:44
00:55
0 1:04
01:15
01:25
Ol :35
01:45
0 1 : 55
02:05
02: 14

9125. OSO.
9135.080
9145. 080
9155. 080
9165.080
9175.080
9185.080
9195.080
9205. 08 O
9215.O80
9225. 080
9235.080
924 5. OSO
9255. 080
9265. O80
9275.070
9285. 080
9295. O80
9305.080
9315. 080
9325 . 080
9335. 080
9345. 080
9355.080
9365. 080
9375. 080
9385.080
9395. 080
94O5.080
9415.080
9425. OSO
9 4 35. OSO
9445.080
9455. OSO
9465. 08O
9475.020
9485.020
9495. O2O
9505. 020
9515.O20
9525. 02O
9535.020
9545.020
9555.020
9565.030
9575. O30
9585.030
9595. O30
9605. 03O
9615. 030
9625. 030
9635. O30
9645.030
9655. O30
9665.030
9675.O30

6.74
6. 74
6.75
6.75
6. 76
6.74
6.74
6.73
6.72
6.73
6.73
6.72
6.72
6.72
6.72
6, 72
6. 72
6.72
6.72
6.71
6.72
6.72
6.72
6.72
6.73
6.73
6.73
6.72
6 . 7 3
6.72
6.72
6.72
6.72
6.72
6.72
6.72
6. 72
6.72
6.71
6.71
6.71
6.71
6.70
6.70
6 . 7O
6.70
6.70
6.70
6. 70
6.69
6.69
6.70
6.70
6.70
6.70
6.70

O.92
0.92
0 . 9 1
0 . 9 1
0.9O
0.92
0.92
0.93
O.94
0.93
O. 93
O.94
0.94
0.94
O.94
0.94
0.94
0. 94
0 . 94
0.95
0.94
0.94
0 . 94
0.94
0.93
0.93
O.93
0 . 94
0.93
0.94
0.94
0 . 94
0 . 94
0. 94
0 . 94
0.-94
0 . 94
O.94
0.95
0.95
0.95
0.95
0 . 96

. 0.96
0.96
0.96
0 . 96
0.96
0 . 96
0.97
0.97
0.96
0.96
0.96
O.96
0.96



REI 10-1 Run 2 Drawdown E X T . 1

ADJUSTED DATA

OBSERVATION WELL = RE1 10-4 Paqe?

02; 25
02:34
02:45
O2 : 55
03 : 04
03: 15
03 : 24
O3: 35
O3: 44
03: 55
04 : O4
04 : 1 5
O4:25
O4: 34
O4:45
04s 54
05:05
O5 : 1 4
05:25
OS: 34
05:45
05:55
O6 : O4
O6: 15
06: 24
O6:35
06:44
O6 : 55
O7 : 05
07: 15
07:25
O7: 35
07:45
O7 : 55
08 : O5
08 s 1 5
08:25
O8: 35
08:45
O8 : 55
09:O4
09 : 1 5
09:24
O9 : 28

9685.03')
9695. O3->
9705. O3i.'
9715. 03»
9725.000
9735. OOO
9745.000
9755. 100
9765. OOO
9775. OOO
9785. OOO
9795. OOO
9805. 000
9815. OOO
9 82 5. OOO
9835.000
9845. 000
9855. 000
9865. OOO
9875. OOO
9885. 000
9895.000
99 OS. OOO
99 15. OOO
9925. 000
9935. OOO
9945. OOO
9955. OOO
9965. 1OO
9975. 100
9985. JOO
9995. 10O
100O5. 10O
10O15. 10O
10O25. 1OO
10035. 1 00
10045. 1OO
10O55. 100
10065. 100
1O075.OOO
1 OO85 . OOO
1 0095 . 000
1 O 1 O5 . OOO
1OK>8. ?<">O

6.69
6.69
6. 7O
6. 70
6.70
6.69
6.69
6.69
6.68
6.68
6.68
6.68
6.68
6.68
6.68
6.68
6.68
6.68
6.68
6 . 68
6 . 68
6.68
6.68
6.68
6 . 68
6.68
6 . 68
6.68
6 . 69
6.69
6 . 69
6.70
6.70
6.7O
6 . 7O
6.71
6.72
6.72
6.72
6.72
6.73
6. 73
6. 72
6.72

0.97
0.97
O.96
0.96
0. 96
0.97
0.97
0.97
0.98
0.98
O.98
0 . 93
0.98
0.98
0.98
0.98
0.98
0 . 98
0 . 98
0 . 98
0.98
0.98
0 . 98
0 . 93
0.98
0.98
0.98
0 . 98
0 . 97
0.97
O. 97
0 . 96
0.96
0 . 96
0.96
0 . 95
O. 94
O.94
0 . 94
O.94
0. 93
0 . 93
O.94
O.94



RE J Ri. in RECOVERY OBSERVATION WELL = REJ 1O--4 Paqe 1

PROJECT NAMl:~. : FRENCH LTD.
PRiJjEUI NUMWER s 275-14
TEST NAME: ' RE. I 10-1 RUN # 2
TEST TYPE: RECOVERY
WELL NUMBER: RE I 10-4 INPUT 1
RADIUS: 34.651 FEET-
START DATE: 07~Oct-86
STAR"! TIME: 11:10
WATER START LEVEL: 7.66 FEET
WATER STOP LEVEL: 6.87 FEET
TOTAL PUMPING TIME: 10210.6 MIN

TIME

3
1
3
1
1
.1.
1
1
1
1
.1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 i;
"t *

1:
:i. :
1 s
1 :
1 :
1:
1 :
^ n

J. "

1 £

.1 :
1 :
1:
1:
1 :
1:
1:
1:
1:
1:
1 :
1:
1:
1:
1:
1:
1:
1:
1:
.1. :
1:
1:
1:
1 !

1 :
1 :

3. 0
10
30
10
10
10
10
10
1 0
1 0
3O
10
.1 O
10
1 0
1 0
1C)
10
10
11
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
:i. 6
1 7

E „ T .
( M J N )

0.
0.
0 .
0.
O.
On

0.

0 .,
O.
0 «
0.
0.
O .
0 „
O.
0 .
O „
0 .
O.
1 .
1.
1.
2.
'y

'̂l •

3 .
3 .
~; .

4.
4.
4.
5.
5.
5.
6.
6.
6..
7.

0 1 7
034
050
067
084
.1. 00
3. 3 7
134
150
167
257
34 1
424
507
593.
674
/ *"' /

84 1
924
O07
4 1 3
747
080
413
747
O80
413
747
080
413
747
080
4 3. 3
747
080
413
747
08O

LEVEL..

-•999.
-999.
-999.
-999.
-999,.
-999 „
-999 .
-999 .
-999.,
-999.

6.
6.
6.
6.
6.
6.
6.
6.
6 „
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.,
6.

99

99
99
99
99
99
99
99
99
99
87
87
87
87
87
87
87
87
87
87
88
87
88
88
88
89
89
89
88
88
87
87
87
87
87
87
87
87

1

Delta. H
tRt:.U>

1 006 .
1 006 .
10O6.
1 006 .
3 OO6 .
1O06.
1O06.
3. OO6 .
1 006 .
1O06.

0.
0.
0.
0.
O.
O.
0.
0.
0.
O.
-0.
O.
-O.
-O.
-O.
-O.
-0.
-0.
-0.
-0.
0.
0.
0 .
0.
0.
O.
0.
0.

86
86
86
86
86
86
86
86
86
86
00
00
OO
00
00
OO
OO
00
00
00
01
OO
01
01
01
02
02
O2
01
01
00
00
00
00
OO
00
OO
OO

Delta
(REB)

1 OO7 .
1007.
1 007 .
1O07.
1 007 .
1007.
1 OO7 .
3.O07.
1 007 .
1 OO7 .

0 .
0 .
O.
0.
0.
0 .
0 .
0 .
0.
0 .
0.
O.
O.
0.
0.
O.
0.
O.
O.
0.
0 .
0.
0.
0 .
0.
O.
0.
0.

H

65
65
65
65
65
65
65
65
65
65
79
79
79
79
79
79
79

79
79
79
78
79
78
73
78
77
77
77
78
78
79
79

79
79
79
79
79
79



~<E1 JO-•• : ! . Run RECOVERY - OBSERVATION WFI..L - REJ. 10--4 F'aqt-

:l. 1 : 1 7
1 1 : i. 7
1 .1. : 3. 3
3 1 : 1 8
1 1 ! i 8

11:19
11:1 9
11:19
1 1 : 20
1 1:22
1 1 : 24
1 1 : 26
1 1 :28
1 1 : 3O
1 1 : 32
1 i : 34
1 1 : 36
1 i : 38
1 .1. : 40
11:42
1 1 ; 44
1 1 : 46
1 1 : 48
1 1 s 5O
1 1:52
1 3 : 54
1 1 : 56
1 1 : 58
1 2: 00
12; 02
12:04
12: 06
1 2': 03
12:10
12:12
1 2 s 1 4
12: 16
12: 18
1 2 : 20
12:22
12:24
12:26
12:28
1 2 : 3O
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:43-
13: 10
13:30
13:50

7.41 3
7 .. 747
S.O80
8 . 4 J. 3
8.747
9.080
9.413
9.747
10.O80
1 2 .. 1 i 5
14.115
16.115
18. 1.1.5
20. 115
22.115
24 .135
26. 1 15
28. i 15
30. 115
32. 115
34 .115
36. 3.15
.... /...( , ^ K,.
•_>O * .1 J. *..»

' 40.115
42. 115
44.. 1 15
46., 1 15
48. 1 35
5O .115
52 .115
54 .115
56 . 3.15
58. 115
6O., 115
62. 102
64.492
66 . 1 88
68. 188
70. 188
72 . 1 88
74. 188
76. 188
78. 188
80. 188
82. 188
84 . 1 88
86. 188
88. 188
90. 188
92. 188
94. 188
96. 188
98. 188
120. 1 10
140. 110
160. 120

6 . 87
6., 88
6.87
6.87
6 . 37
6.87
6.87
6.87
6.87
6.88
6.88
6.89
6. 88
6.89
6 . 89
6 ., 88
6. 88
6.87
6.87
6.87
6.87
6.88
6.88
6.89
6.89
6.88
6 . 88
6. 87
6.87
6.87
6.87
6.87
6.88
6.88
6 . 88
6.87
6.87
6.87
6.87
6.88
6.87
6.87
6 . 87
6.86
6.86
6. 86
6.86
6.88
6.86
6.87
6 . 87
6 . 86
6 . 85
6 . 86
6.85
6.85

0.. 00
--0. 03
O. 00
0. 00
0 . OO
0 . OO
0 . 00
0 . OO
0. 00

--0. 01
-0. 01
-O. 02
-o . o i
--0.02
-0.02
- 0 . O 3
-0. Ol
0 . 00
0 . 0 0
0. OO
0 ., 00

--0. 01
-0 . 0 1
-0. 02
•-O. 02
--0 . 0 1
-0. 01
0 . OO
0 . OO
O. 00
0 . 00
0 . OO

-0., 01
-0 . 0 1
— 0. 01
0 . 00
O . OO
0 . OO
0 . 00

-O.O1
O . OO
O . OO
O . OO
0 . 0 1
o . o i
0 . 0 1
0 . 0 1
-0. 01
0 . 0 1
o.oo
0 . 00
0 . 0 1
0 . 02
0 . 0 .1
0.02
0 . 02

0. 79
O. 78
0.79
0.79
O. 79
O.79
0. 79
0. 79
0 . 79
0.78
O. 78
0.77
0 . 78
0.77
0.77
0. 78
O. 78
0. 79
0. 79
0.79
O. 79
0. 78
O.78
0.77
0.77
0. 78
O.78
0. 79
0.79
0.79
0.79
0.79
0 . 78
0.78
O.78
O.79
0.79
O.79
0.79
0.78
0.79
0 . 79
0.79
0. 80
0 . 80
0. 80
0 . 80
0.78
O . SO
0.79
0.79
0.80
0.81
O.80
0.81
0.81



RE I 1O--1 Run RECOVER OBSERVATION i'JELL = RE1 10 4

5. 4 i! i 0
1 4 : 3C>
14s 50
15: 10
15:30
15:50
16:1 0
16: 30
16:49
17: 10
1 7 : 30
1 7 : 50
18: 10
18:3O
1 S : 50
1 9 s 1 0
19:; 30
19:49
20: 10
20: 3O
20:50
21: 1 0
2 1 : 3O
21 : 50
22: 1 O
22: 30
22:49
23: 10
23: 30
23:50
00:: 10
CO r, 30
00: 50
0 1 : i O
03 : 3O
0 1 : 50
02: 10
O2 : 3O
02 : 50
03: 10
03: 3O
03:50
04 : 50
O5 : 50
06:50
07 : 50
08:50
09 : 50
1 O r, 5O
1 1 ; 50
12:50
1 3 : 5O
1 4 : 50
1 5 : 50
1 6 : 50
1 7 : 50

180. 120
200- 1 20
220. 120
240. .1.20
260. 1 20
280. 120
3OO. 120
320. O50
34 O. O50
360. O50
380. O50
400. 050
42<">. O5O
440. 050
460. 050
48O. O50
500.. 050
520. 050
540. 050
560., O50
53O. O50
600. 050
620. O50
640. 050
66O. O5O
68O. O5O
700. 05O
720 . 050
740.050
760. 100
78O. 100
SOO. 100
8 2O, 1 On
840. 100
86O. 1OO
sao. 100
9 (JO. 1 (JO
92O. 1OO
940. 10O
96O. 1OO
980. 100
1OOO. 1OO
106O. 30O
1 1 20 . 300
1 180. 3OO
1240. 300
1300. 30O
1360. 300
1420.3OO
1480. 300
1 540. 300
1600., 300
166O. 3OO
1720. 100
1780. 1OO
1840. 100

6. 83
6.83
6.81
6,, 80
6 „ 82
6.82
6., 81
6.82
6 . 8O
6.81
6.81
6.82
6 . 82
6.82
6.83
6.83
6.84
6.85
6. 86
6.87
6 C1 •'"•H Ol.,>

6. 89
6.89
6 „ 90
6. 90
6 „ 9 1
6 . 9 :!
6.92
6.93
6 . 93
6. 93
6.94
6. 94
6.94
6.95
6.95
6. 95
6.96
6.96
6.96
6.97
6.97
6.98
6.99
7.01
7.03
7 . O7
7.10
7.10
7 . 1 0
7 . OS
7 . 05
7.03
7 . 03
7 . 03
7.03

0 . 04
0,, 04
0. 06
0 „ 0 7
0. 05
0 . 05
0 . 06
0. 05
0 . O7
0 . O6
0. 06
0. 05
0. 05
0.05
0 . 04
0., 04
0,, O3
O. 02
0 . 0 1
O. 00

-0. 01
--O.02
-O. O2
-~0 ., O3
- O . O3
-0. 04
-0.04
-0. 05
-O. 06
-0.06
--0. 06
-O. O7
— O. 07
-0. 07
-O. OS
- 0 . 08
-0. O8
-O . O9
-0.09
-0.09
-0. 10
-0. 10
-O. 1 1
-0. 12
-0. 14
-0. 16
--0.20
-0.23
-0.23
--O.23
-0 . 2 1
-0. 18
-0. 16
-0 . 1 6
-0 . 1 6
-0. 16

0 . 83
0 . 83
0. 85
0 . 86
0.84
0 . 84
O.85
0 . 84
O.86
0.85
0.85
0 . 84
0 . 84
0 . 84-
O.83
0 . 83
0. 82
0 . 8 1
0. 80
0.79
0.78
0 . 77
0.77
0.76
0 . 76
0 . 75
0.75
0.74
0.73
O.73
0. 73
0. 72
0. 72
O.72
0 . 7 1
0 . 7 .1.
0 . 7 1
0.7O
O.70
O.7O
O.69
0.69
O.68
0.67
0.65
0 . 63
0.59
0.56
0. 56
0 . 56
0.58
0.61
0. 63
0 . 63
O.63
0.63



REJ 3.0--1 Run RECOVERY OBSERVATION WELL = RE] 1O--4 I""' ?:'. Q f' 4

18
19
20
21
2 2
23
OO
01
02
03
O4
05
06
O7
OS
09
:t. o
11
1 2
13
:i. 4
15
16
17
3.8
19
20
21
'". ••;:•

23
00
01
02
03
04
05
06
07
03
09
10
1 1

50
50
50
50
50
50
50
50
50
50
50
5O
50
50
50
50
5O
50
50
50
50
50
5 0
5O
50
50
50
50
50
SO
50
50
50
50
5O
50
50
50
50
50
50
04

.1900.
3960.
2020.
2080.
2 1 40 .
2200.
2260.
2320.
2380,,
2440.
2500 .
256O.
2620.
2680..
2740.
2800..
2860 .
2920.
2930.
3040.
3 1 00 „
3 1 6O .
3220.
3280.
3340.
34 OO,,
3460,,
3520.
•̂ gf)

3640..
3700,,
3760.
3820.
3880 .
394O.
4000.
406O.
4120.
4180.
424 O.
4300.
4314.

1OO
1 00
1 00
1 00
100
1 00
1 00
1 OO
1 OO
1 00
100
1 OO
1 00
1 OO
200
20O
20O
3 OO
2O 0
20O
200
2OO
200
2OO
200
2OO
200
2OO
2OO
2OO
2O 0
20O
200
200
2OO
200
200
2OO
200
2OO
20O
800

/ .
7.
7.
7.
7.
7.
7.
7.
7.
7.

7.
7 .
7.
7 .
7 ,
"7

7.
7 .
7 ,.
~f

7,.
7.
/ tt

7.
7.
7.
7.,
7 ..
7 .
7.
7.

- 7 .
7.
7.
/ •

7.
7.
7.

-999.
-999.
-999.

O3
O5
07
08
.10
13
11
11
10
10
1.1
12
12
14
15
37
1 6
35
3.3
07
OS
04
03
O3
03
05
06
07
08
O7
07
07
O7
O7
07
07
OS
10
12
99
99
99

—O.
-O.
-0 .
-0.
— 0.
-0.
-0 .
-0.
-0.
-0.
-0.
-o.
-0.
-o.
-0 .
-0 .
— o ..
— o ..
— 0 .,
-0.
-0.
-0.
--0.
— •' t")

-0.
— 0.
-0.,
-0.
-O.
— 0 .
-0.
-0.
-o.
-0.
~o .
-0.
-0 .
-0.

f-J

1 006 .
1006.
1 (JO 6 .

16
18
20
23
23
24
24
24
23
23
24
25
2 5
27
28
30
29
28
26
20
21
17
16
16
16
18
19
20
23.
20
20
2 0
20
2O
2O
20
21
23
25
86
86
86

0 . 6 3
0 . 6 1
O. 59
0.58
0 . 56
0.55
0 . 55
0. 55
0.56

.. 0 . 56
0 . 55
0 . 54
0 . 54
0 . 52
0.51
O.49
O „ 5O
O.51
0.53
0. 59
0 . 58
0. 62
0 . 63
0. 63
0 . 63
0 . 6 1
O. 60
0,, 59
0 . 58
O. 59
0 . 59
0.. 59
0 . 59
0 . 59
0.59
0 . 59
0 . 58
0 . 56
0 . 54

1007.65
1 OO7 . 65
1O07. 65



RE I 10-1 Run DRAWDOWN - OBSERVATION WELL -• P 10-4 Page 3

12:30
1 3 : 00
13: 20
1 3 : 4 0
14: OO
1 4 : 2O
14: 40
1 5 : 00
15:20
15:4O
16:00
16: 20
16:4 0
17: OO
17:20
17: 40
1 8 : 00
IS: 20
18:4O
1 9 : 00
JO. p ,;-;,

19: 40
20 : OO
20 : 20
20: 40
2 1 : OO
2 1 : 20
21: 40
22: 00
22: 20
22: 4>0
23: 00
23 : 2<~>
23:40
00: 00
OO: 20
OO: 40
0 1 : OO
01:20
01:40
02:40
03: 40
O4:40
05: 40
O6: 40
07: 4O
O8:40
09 : 4O
1 0 : 40
1 1 : 40
12:40
13:40
14:40
15: 40
16:40
17:40

•"".'< •",} r"j v ''"' \";

240. 22O
260.220
280. 230
300. 230
320. 230
340. 180
360. 1OO
380. 1OO
400. 100
420. 170
440. 25O
460. 200
480. 170
500. 170
520. 130
540. 120
560. 220
530.080
6OO. 220
620.230
640. 22O
660.220
680. 13O
700. 120
720. 23O
740. 300
760. 230
78O. 230
BOO. 23O

82O. ISO
840. 57O
860. 180
880. 080
900. 17O
920. 170
940. 170
96O. 17O
980. 170

1 OOO . 2OO
1 O60 . 300
1 120. 300
1 1 SO . 3OO
1240.3OO
1300. 300
136O. 20O
1420.200
14BO.20O
1540. 2OO
1 6OO . 3OO
1660. 300
1720.200
178O. 3OO
184O. 3OO
1900.300
1960.200

35.92
38.82
38.32
38.82
38.82
38.82
38.82
38 . 80
38.82
38 . 82
38.82
38.82
38.82
38. 82
38 . 82 •
3S.82
38.82
38. 82
38.82
38 . 82
38. 82
38.82
38.82
38.82 -
38.82
38.82
38.82
38.82
38.82
38. 82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.82
38.83
38. 83
38 . 83
38. 83
38. S3
38.83
38.83
38.83
38.83
38.82
38.82
38.81

0 . 00
0 . OO
0 . 00
0 . 00
0. 00
O . OO
0.00
0 . O2
O. OO
0 . 00
0 . 00
0 . OO
o.oo
0 . 00
O. 00
0.00
0. 00
0. 00
O. 00
0 . OO
O. 00
O. 00
0 . 00
0 . 00
O. 00
0 . 00
0 . OO
0 . 00
0 . 00
0 . 00
0 . 0 0
0 . 00
0.00
O. OO
O. 00
0 . 00
o.oo
0 . OO
0. 00
0 . OO
0.00
0 . 00
0.00
O . OO
-O.01
-0.01
-O.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0 . 0 1
0 . 00
o.oo
O.O1



RE1 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = P 1C— 4 Pace

18:
19:
2O:
21 :
22:
23 :
OO:
01:
02:
03:
04:
05:
06:
07:
OB :
09 :
1 0 :
11:
12:
13:
14:
15:
16:
1 7 :
18:
19:
20:
21 :
j-.' j£ :
23:
OO :
0 1 :
02:
03:
04:
05:
06:
O7:
08:
O9:
10:
11:
12:
13:
14:
15:
16:
17:
IB:
19:
2O :
21:
22:
'23:
OO :
01:

40
40
40
40
4O
40
40
40
40
40
40
4O
4O
4O
40
40
40
4 0
40
40
40
40
40
40
40
40
4O
4 0
40
40
40
40
40
40
4O
40
40
40
40
4O
40
4O
4O
40
40
40
40
40
40
40
4O
40
40
40
40
40

20 2O.
2080.
2140.
2200.
226O.
2320.
2380.
2440.
25OO .
2560.
2620.
2630.
2740.
2800.
2860.
2920.
2930.
3040.
3 1 OO -
3160.
3220.
T *":> Q Ti•J' -£. O ' -' •

3340.
34-00.
3460.
3520.
3580.
3640.
37OO.
3760.
3820.
3880.
3940.
4000.,
4O60.
4 1 20 .
4 1 BO .
4240.
4300.
4360.
4420.
4480.
4540.
4600.
466O.
4720.
4780.
4840.
4900.
4960.
5020.
5080.
5140.
5200.
5260.
5320.

200
200
2OO
3 0 0
30O
200
200
200
2OO
200
200
200
2O 0
200
3OO
3OO
3OO
2 0 0
200
300
3 0 0
200
2OO
300
3OO
300
200
2O O
2OO
2OO
2OO
200
200
2OO
20O
200
2OO
30O
300
7OO
30O
300
3OO
300
300
3OO
300
300
30O
30O
30 O
300
300
300
300
300

38.,
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
36.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
36.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.

61
81
81
81
SI
31
81
81
81
82
81
81
82
82
82
81
81
81
81
81
82
82
81
81
81
81
82
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
31
81
81
81
81
81
81
81
81
BO
81

0 .
O .
0.
0.
0 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
O.
0 .
0.
0 .
0.
O.
0.
0.
0.
0.
O.
0.
O.
O .
0.
0.
0.
0.
0.
0.
O.
0.
0.
O.
0.
O.
O.
O.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0 1
01
01
01
01
01
01
01
01
00
01
01
00
00
OO
01
.01
01
0 1
01
00
00
01
01
01
01
OO
0 1
01
0 1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
02
01



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = P 1O-4 Paqe 5

02s 4O
03: 40
04 : 40
05:40
06: 40
07 : 40
O8 : 4-0
09:40
1 0 : 40
1 1 : 40
12:40
13:40
14: 40
15:40
16:40
17:40
1 8 : 4-0
19: 40
20 : 40
21: 4O
22:40
23:40
GO : 4 0
0 1 : 4O
02:40
03: 40
04: 40
05: 40
O6: 4O
07:40
08: 40
09: 40
10: 40
1 1 : 40
12:40
13: 40
14:40
15: 40
16:40
17:40
18:40
19:40
20: 40
21:40
22:40
23: 40
GO: 40
01:40
02: 40
03:40
04 : 4O
05: 40
06:40
07:40
08:40
09:00

5 380. -500
5440. 30O
5500. 30O
5560 . 3OO
5620., 30O
5680. 3OO
5740. 300
5800. 3OO
5860. 300
5920. 300
5980. 300
6040. 300
6100. 300
6160. 5OO
6220. 3OO
6280. 300
6340 . 300
6400. 4 GO
64-60. 200
652O. 200
6580. 300
6640. 300
6700. 300
6760. 3OO
6820. 300
6880.3OO
6940.300
7 GOO. 3 00
7060. 3OO
71 2O. 300
7180.30O
724G. 300
7300. 300
7360. 3OO
7420. 300
7480. 3OO
7540.300
76OO. 3OO
7660.300
7720.300
7780.200
7B40.2GO
7900.3OO
7960. 3OG
8020. 300
8080. 300
81 40. 30O
8 2 GO. 3GO
8260.300
8320. 3 GO
8380. 300
8440. 300
8500. 300
8560. 2OO
8620.300
8640.600

38.81
38 . 8 1
38.80
38 . 80
38. 80
38. Bl
38.81
38.81
38.81
38.81
38 . 8 1
38.81
38.81
38.81
38.80
38.81
38.81
38. 81
38.80
38.80
38. SO
38.80
38. 8O
38 . 8O
38.81
38. 81
38 . 8 1
38.81
38.82
38.82
38.81
38 . SO
38.79
38 . 78
38.78
38.78
38. 78
38.77
38.77
38.77
38.77
38.76
38.76
38.76
38.76
38.76
38.75
38.75
38.75
38.75
38.75
38.75
38 . 74
38.75
38.74
38.74

0 . 0 1
0 . 0 1
0. 02
0. 02
0. 02
0 . 0 1
0.01
0.01
0.01
0 . 0 1
0.01
0 . 0 1
0.01
0.01
G.02
0.01
0 . 0 1
0 . 0 1
G.02
0 . G2
0 . 02
0 . 02
0 . 02
0 . 02
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
o.oo
G.GO
G.01
0 . O2
O. 03
0.04
0. 04
0. 04
G. 04
O.O5
G.05
0.05
0.05
0.06
G.06
G.G6
O.G6
0.06
0.07
G.G7
0.07
0 . G7
0 . 07
G.G7
0.08
G . 07
O. 08
0 . G8



RE I 10-1 Run 2 RECOVERY - OBSERVATION WELL = P 10-3 Page 4

20: 50
2 1 : 50
22 : 50
23:50 '
00 : 50
0 1 : 5O
02:50
03:50
O4 : 50
05:50
O6 : SO
07:50
08 : 50
09:50
10:50
1 1 : 50
12:50
13:50
1 4 : 50
15:50
16:50
17:50
18:50
19:50
20:50
2 1 : 5O
22:50
23:50
OO:50
01:50
02 : 50
03:50
04:50
05:50
06:50
07:50
08:50
09: SO
10:50
11:04

2020. 100
2080. 100
2140. 100
2200. 100
2260. 10O
2320. 100
2380. 100
2440. 10O
2500. 100
2560. 100
2620. 100
2680. 100
2740.200
2800.200
2860.200
2920 . 1 00
2980. 2OO
3040. 2OO
3100.200
3160.200
3220.200
3280.200
334O.200
3400. 200
3460.200
3520.200
3530.200
3640. 2OO
37O0.200
3760.200
3820. 200
3880. 200
3940. 200
4OO0.2OO

. 4O60. 20O
4120.200
4130.2OO
424O. 2OO
4300.200
4314.800

39.64
39.64
39.64
39.64
39.64
39 . 64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39 . 64
39.64
39. 63
39.64
39.64
39.64
39.64
39.63
39.64
39. 64
39.64
39. 63
39.63
39.63
39.64

-999.99
-999.99
-999.99

0 . 0 1
0 . 0 1
0.01
0 . 0 1
0.01
0.01
O.01
0.01
0 . 0 1
0.01
0 . 0 1
0.01
0.01
O.O1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0.01
O.01
0 . 0 1
0 . 0 1
0.01
0.01
O.02
0.01
0.01
O.01
0.01
0.02
0.01
O.O1
0.01
0.02
0.02
0.02
O.01

1039.64
1039.64
1039.64

0.08
0 . 08
0 . 08
0.08
0 . 08
0 . 08
0.08
O.O8
0 . 08
0.08
0.08
0 . 08
0.08
O.O8
0 . 08
O . OS
o.os
0 . 08
0.08
O.OS
0.08
0 . 08
0 . 08
0.08
0.09
0.08
0.08
0.08
0.08
0.09
0.08
0 . 08
0.08
0.09
0.09
O.09
0.08

1O39.71
1039..71
1039.71



RE I 10-1 RUN 2 DRAWDOWN - OBSERVATION WELL = RE I 12-1 Paqe 1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL;

FRENCH LTD.
275-14
REI 10-1 RUN # 2
DRAWDOWN
REI 12-1
1492.112 FEET

O7-Oct-86
O9:OO
77.64 FEET

TIME

09:29
1 1 : 22
13:16
15:23
19:26
22:05
23:24
01:08
03:25
O5 : 1 5
07:26
09 : 5O
1 1 : 37
13:45
15:35
17:31
19:43
21:25
23:27
01:26
O3:52
05:25
O7 : 05
09:34
11:43
13:37
15:55
17:3O
20:OO
21:32
23:54
O3:42
07:22
09 : 40
1 1 : 36
13:56
15:44
1 7 : 30
19:28

ELAPSED
TIME
(MIN)

29. O
142.0
256.0
383. O
626.0
785.0
864.0
968.0
1105.0
1215.0
1 346 . O
1490.O
1597.0
1725.0
1835.0
1951.O
2O83.0
2185.0
2307 . 0
2426. O
2572. O
2665.0
2765.0
2914.0
3043.0
3157. O
3295. O
339O.O
354O.O
3632.0
3774.0
4O02.0
4222.0
4360.0
4476.0
4616.0
4724.0
4830.0
4948.0

WATER
LEVEL
(FEET)

77.64
77.66
77.81
78.08
78.71
79.11
79.39
79.59
79.95
80.23
80.54
8O.B8
81.25
81.34
81.59
81.77
81.82
82.22
82.38
82.59
82.86
82.96
83. 12
83. 35
83.53
83.69
83.89
84. O2
84. 19
84.34
84.45
84.72
84.96
85. 11
85.22
85.35
85.46
85. 56
85.68

DELTA
HEAD
(FEET)

O.OO
-O.02
-0. 17
-0.44
-1.07
-1.47
-1.75
-1.95
-2.31
-2.59
-2.90
-3.24
-3.61
-3.70
-3.95
-4.13
-4. 18
-4.58
-4.74
-4.95
-5.22
-5.32
-5.48
-5.71
-5.89
-6.05
-6.25
-6.38
—6. 55
-6.70
-6.81
-7.08
-7.32
-7.47
-7.58
-7.71
-7.82
-7.92
-8.04

t/r2

9.05E-09
4.43E-O8
7.98E-08
1 . 19E-07
1 . 95E-O7
2.45E-07
2.69E-O7
3.02E-O7
3.45E-O7
3.79E-07
4.20E-07
4.65E-O7
4.98E-07
5.38E-07
5.72E-O7
6.09E-07
6.50E-07
6.82E-O7
7.2OE-O7
7.57E-07
8.O2E-07
8.31E-07
8.62E-07
9.O9E-07
9.49E-07
9. BSE -07
I . 03E-06
S . O6E-06
1. 10E-06
1. 13E-06
1. 18E-06
1 . 25E-06
1 . 32E-06
1 . 36E-06
1 . 40E-06
1 . 44E-06
1 . 47E-06
1.51E-06
1 . 54E-06



REI 10-1 RUN 2 DRAWDOWN - OBSERVATION WELL = REI 12-1 Page 2

21:29
23:33
03:38
07 : 1 8
09:31
1 1 : 35
15:27
17:46
19:39
22:00
23:29
O2:01
O3:51
05:45
07:46
O9:48
11:42
13:34
15:38
17:38
23:55
07:27
14:53
19:55
23:44
O3:53
07:25
O9:33

5069 . 0
5193.0
5437.0
5657.0
5790.0
5914.0
6146.0
6285.0
6398.0
6539. O
6628. O
6780. O
6890.0
7004.0
7125. O
7247.0
7361.0
7473.0
7597.0
7717. O
8094.0
8546. 0
8992. O
9294. O
9523.0
977 2. O
9984.0
10112.0

85. 73
85.88
36 . O3
86.21.
86.33
86.39
86.67
86.69
86.78
86.84
86.86
87. O2
87.02
87. 13
87. 13
87. 13
87.43
87. 13
87. 15
87.61
87.72
87.57
87 . 73
87.87
87.98
88. 13
88.22
88.30

-8.09
-8.24
-8.39
-8.57
-8.69
-8.75
-9.03
-9.05
-9. 14
-9.20
-9.22
-9.38
-9.38
-9.49
-9.49
-9.49
-9.79
-9.49
-9.51
-9.97

-10. OS
-9.93

-10. O9
-10.23
-10.34
-1O.49
-1O.58
-10.66

1 . 58E-06
1 . 62E-06
1 . 7OE-O6
1 . 76E-06
1.81E-O6
1 . B4E-06
1 . 92E-06
1 . 96E-06
2.OOE-O6
2.04E-06
2.O7E-06
2. 11E-O6
2. 15E-O6
2. 18E-06
2.22E-O6
2.26E-06
2.30E-06
2.33E-O6
2.37E-06
2.41E-06
2.52E-06
2.67E-O6
2.80E-O6
2.90E-06
2.97E-06
3.O5E-O6
3. 11E-06
3. 15E-06



RE I 10-1 Run DRAWDOWN - OBSERVATION WELL = P 10-2 Paae 1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER :
RADIUS:
START DATE :
START TIME :
WATER START LEVEL:

FRENCH LTD.
275-14
REI 10-1 RUN tt 2
DRAWDOWN
P 10-2 INPUT 6
20.845 FEET

07-Oct-86
09: 00
46.06 FEET

TIME

09-.OO
09:OO
09 : 00
O9 : OO
09: OO
09 : 00
09 : OO
O9:OO
O9 : OO
O9 : OO
09:00
09:00
09: 00
O9:00
09 : 00
O9 : OO
09:00
09:00
09:00
O9 : 00
09:01
09:01
09:01
09:02
09:02
09:02
09:03
O9:03
09:03
09:04
09:04
O9:04
09:05
09:05
09:05
09 : O6
09:06
09:06
09:07
09:07
09:07

E.T.
(MIN)

O.OOO
0 . 0 1 7
0. 034
0.050
0. O67
0.084
0. 100
0.117
0. 134
0. 150
0. 167
0.257
0.34O
0.424
0.507
O.59O
0.674
0.757
0.840
0.924
1 . 007
1 .414
1.746
2.081
2.414
2.748
3.O81
3.415
3.748
4.081
4.414
4.748
5.081
5.414
5.748
6.081
6.415
6.748
7.081
7.415
7.748

LEVEL

46.06
-99.99
-99.99
-99.99
—99. 99

-99.99
-99.99
-99.99
-99.99
-99.99
-99.99
46.05
46.05
46.05
46.05
46 . 05
46.05
46.05
46. 05.
46.04
46.04
46. O4
46.03
46.03
46.03
46 . 02
46.02
46.01
46. Ol
46. Ol
46.01
46.01
46.00
46.00
46.00
46.OO
46.00
46.0O
45.99
45.99
45.99

Delta H

0. 00
146.05
146.05
146.05
146.05
146.05
146.05
146.05
146.05
1 46 . 05
146.05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0 . 02
0.02
O.03
0.03
0.03
O.04
O.04
O.05
O.05
0.05
O.05
O.05
0.06
0.06
O.06
0.06
O.06
0.06
O.O7
0.07
0.07



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL - P 10-2 Paqe 2

09 : 08
09: OS
09 : 08
09:09
09:09
O9 : 09
09: 10
09 : 1 2
09: 14
09 : 1 6 •
09: IB
09:20
09:22
09 : 24
09:26
09 : 28
09 : 3O
09:32
09: 34
09:36
09:38
O9: 40
09:42
09:44
09:46
09:48
09:50
09 : 52
09:54
09:56
09:58
1 0 : 00
1 0 : 02
10:04
1C: 06
10:08
1O: 1O
10: 12
10: 14
10: 16
1O: 18
10:20
1O-.22
10:24
1C: 26
10:28
1O:30
1O:32
1O: 34
10:36
10:38
1 1 : 00
1 1 : 20
1 1 : 40
12:00
12:20

B.OB1
8.415
B.748
9.081
9.414
9.748
10.081
12. 108
14. 152
16. 152
IB. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32. 197
34. 197
36. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52. 197
54. 197
56.217
58. 100
6O.245
62.245
64.245
66.245
68.245
70.245
72.245
74.245
76.245
78.245
80.245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
120.210
140.21O
160.210
180.220
200.220

45 . 99
45.99
45.99
45.99
45.99
45.99
45.99
45.98
45.98
45.98
45.98
45.97
45.97
45.97
45.98
45.98
45.98
45.98
45.99
45.99
45.99
45.99
45.99
45.99
45.99
45.99
45.99
45.99
45.99
45.98
45.98
45.97
45.97
45.97
45.97
45.97
45.96
45.96
45.97
45.97
45.97
45.97
45.98
45.98
45.98
45.99
45.99
45.98
45.99
45.98
45.98
45.96
45.97
45.98
45.99
45.96

0 . 07
O. 07
0 . O7
0.07
0 . 07
0.07
0.07
0.08
O . OB
0.08
0.08
0.09
0.09
0 . 09
0.08
0.08
0 . 08
0.08
0 . O7
O.07
0.07
0.07
O.O7
0.07
0.07
O.07
0.07
0.07
0.07
0.08
O.OB
0.09
O.O9
0.09
O.09
O.09
O. 1O
0. 10
0.09
0.09
O.09
0.09
O.OB
o.oa
O.OB
O.07
0.07
O.OB
0.07
O.OB
O.OB
0. 10
0.09
O.OS
0.07
O. 10



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = P 10-2 Paqe 3

12:40
13: 00
1 3 : 2O
13: 4O
14:00
14:20
14:40
15:00
15:20
15:40
16:00
16:20
16:40
17:00
17:20
17:4O
1 8 : OO
IB: 20
18:40
19:00
19:20
19:40
20 : 00
2O:2O
20: 40
2 1 : 00
2 1 : 20
21:40
22:00
22: 20
22:40
23:OO
23:20
23:40
OO: 00
00: 20
O0:40
01:00
01:20
01:4O
02:40
03:40
04 : 40
05: 40
O6-.40
07:4O
OS: 40
09: 40
10:40
1 1 : 40
12:40
13:40
14:40
15:40
16:40
17:40

220. 220
240 . 220
260. 22O
280. 23O
300.230
320 . 230
340. 180
360. 1OO
380. 100
400. 10O
420. 170
440.250
460.200
480. 170
500. 170
520. 130
540. 12O
560. 22O
580. 080
600. 22O
620. 230
640. 22O
660.220
680. 13O
700. 120
720. 23O
740. 300
760. 23O
780.230
8O0.23O
8 2O. 180
840.570
860. 180
880.080
900. 170
920. 170
940. 170
960. 17O
980. 170
1000.2OO
1060.300
1120.300
1180.300
124O.3OO
1300. 3OO
1360.200
1420.200
1480.2OO
1540.200
1600. 300
1660.300
1720.200
1 780 . 300
184O.300
1900.300
1960.200

45.97
45.99
45.99
45.96
46 . 00
45.94
45.96
45.99
45.97
45.96
45.89
45.88
45.90
45.92
45.92
45.90
45.93
45.93
45.93
45.93
4̂5.93
'45.94
45.94
45.95
45.95
45.90
45.90
45.92
45.92
45.92
45.92
45.94
45.94
45.93
45.94
45.94
45.94
45.94
45.94
45.94
45.94
45.94
45.96
45.95
46.01
45.94
45.95
45.99
45.93
45.94
45.89
45.87
45.98
45.98
45.96
45.95

O. 09
0.07
O.07
0. 10
O.06
0. 12
0. 10
0.07
0.09
0. 10
O. 17
0. IB
0. 16
0. 14
0. 14
0. 16
0. 13
0. 13
0. 13
0. 13
0. 13
O. 1.2
0. 12
0. 11
0. 11
0. 16
0. 16
0. 14
O. 14
0. 14
O. 14
0. 12
0. 12
0. 13
0. 12
0. 12
0. 12
O. 12
0. 12
0. 12
O. 12
O. 12
0. 10
0. 11
O.05
0. 12
0. 11
0.07
0. 13
0. 12
0. 17
0. 19
O.08
0.08
0. 10
O. 11



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL ~ P 1O--2 Pacur

1 8 : 40
19:40
20 : 40
21:40
22:40
23:40
OO.-40
Ol:40
02:4O
03:40
04: 40
05:40
06:40
07:40
08: 40
09:40
1O: 4O
1 1 : 40
12: 40
13:40
14:40
15:40
16:4O
17:40
18:40
19:40
20 : 4O
2 1 : 40
22:40
23:40
OO:40
01:40
02:40
O3:40
04:40
05:40
06:4O
07:40
08:4O
09:40
1O:4O"
11:40
12:40
13:40
14:40
15:40
16:40
17:40
18:40
19:40
2O:40
21:40
22:40
23:40
00:40
01:40

2 020. 20 O
2030. 200
2140. 2OO
2200. 300
2260. 300
232O.200
2380. 20O
2440.200
25OO.2OO
2560.200
2620.200
2680. 200
2740.200
2800.200
2860 . 30O
2920. 30O
2 9 SO. 30 O
3040. 200
3 1 00 . 2OO
3160.300
3220.300
3280.200
3340.200
3400.300
3460. 300
3520.300
3580.200
3640. 20O
3700.200
3760.200
3820. 2OO
3880.200
3940.2OO
4000. 20O
4060. 2OO
4120.200
418O.2OO
4240.300
4300. 3OO
4360.700
4420.300
4480.300
4540.300
4600. 3OO
466O.300
4720.300
4780. 300
4840. 30O
4900.300
4960.300
5020. 3OO
5080. 300
5140.300
52OO . 300
5260. 30O
5320.300

45.90
45.83
45.80
45.77
45.78
45.87
45.88
45.83
45.76
45.84
45.68
45.67
45.75
45.83
45.77
45.74
45.80
45.84
45.87
45.82
45.80
45.83
45.83
45.78
45.80
45.79
45.80
45.81
45.81
45.86
45.91
45.91
45.90
45.89
45.88
45.86
45. 85
45.82
45.83
45.89
45.87
45.82
45. 9O
45.86
45.87
45.78
45.86
45.81
45.82
45.82
45.85
45.83
45.84
45.85
45.86
45.86

0.16
0. 23
0.26
0.29
0.28
0. 19
0. IB
0.23
0 . 30
0.22
0 . 38
0.39
0.31
'0.23
0.29
0.32
0.26
0.22
0. 19
0.24
O.26
0.23
0.23
0.28
0.26
O.27
0.26
0.25
0.25
O.20
0. 15
0. 15
0 . 1 6
O. 17
0 . 1 8
O.20
0.21
0.24
0.23
O. 17
O. 19
O.24
0. 16
0.20
O. 19
0.28
0.20
O.25
O.24
O.24
0.21
0.23
0.22
0.21
0 . 20
0.20



RE1 10-1 Run 2 DRAWDOWN - OBSERVATION WELL == P 1 O--2

0 2 :.
03:
04 :
05:
0 6 :
07:
08:
09:
10:
1 1:
12:
1 3 :
14:
15:
16:
17:
18:
19s
20 "
21 :
22 ?
"? 3 -

GO :
01:
02 :
03 :
04 :
05;
06:
07:
08 :
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
00:
01:
02:
O3:
04:
05:
06 :
07:
OS:
09:

40
40
40
40
40
40
40
40
40
40
4 0
40
40'
4O
40
40
4 0
40
40
4O
40
4G
4-0
40
40
40
40
40
40
40
40
40
4 0
40
40
40
40
4O
40
40
4O
4O
40
40
40
4O
40
40
40
40
40
40
40
40
40
00

5380.
5440.
C.-L-T .-.,,-;

5560.
5620.
5680.
5740.
5800.
5860.
5920.
5980.
6040.
6100.
6160.
6220.
6280.
6340.
6 4 on
6 4- /••'""'
652O.
6580.
6640.
6700.
6760.
6820.
6880 .
6940.
7OGG .
-/ô -.o
7120.
7180.
7240.
7300.
736O.
7420.
7480.
7540.
76OO.
7660.
7720.
7780.
7840.
7900.
7960.
8020.
8080.
8140.
82OO .
826O
8320.
8380.
8440.
85 00.
8560.
8620.
8640.

3 0 0
300
.3 O O

3 0 0
3 GO
300
3OO
30O
300
300
3GG
300
50O
300
300
30O
4OO
?OO
200
300
3OO
30O
30O
300
300
300
3 '•_•' O
300
300
3OO
3OO
300
3O'"<
30O
3OO
300
3 G G
300
3OO
20O
200
300
3GO
300
3GO
300
30G
3OO
300
300
300
300
20O
3 GO
600

45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
46-
46.
46.
45.
45.
45.
45.
45.
45.
45.
45 .
45.
45.
45.
45.
45..
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.

85'
87
88
87
85
85
91
96
95
91
96
93
06
O7
03
85
83
81
86
89
90
9O
91
91
93
96
98
99
93
71
58
cr /„

5 7
54
46
40
34
22
15
14
05
GO
G2
02
03
08
07
10
15
19
22
28
35
39
36
37

O.
O .
0 .

0.
O.
G.
O.
0.
0.
0.
0.
O.
-0.
0.
0.
0.
0.
0 .
0.
0.
0.
G.
0.
O.
O.
0.
0.
O.
0.
0.
O.
0.
0.
O.
0.
G.
O.
0.
0.
1.
1.
1.
1.
1.
G.
0.
G.
0.
0.
O.
0.
0.
0.
0.
O.

21
19
18
19
21
21
15
10
1 1
15
10
13
00
Ol
03
21
2 3
25
20
17
16
16
15
15
13
1 0
08
07
13
35
48
50
49
52
60
66
72
84
91
92
01
O6
04
04
03
98
99
96
91
87
84
78
71
67
70
69



RE I 10-1 Run Drawdown EX "I .
ADJUSTED DATA

1. -- OBSERVATION WELL P 10-2 Page 1

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER
RAD I US :
START DATE :
START TIME :
WATER START

TIME

10:25
10: 35
10: 45
1 0 : 55
1 1 : 05
11:15
1 1:25
1 1 : 35
11:45
11:55
1 2 : O5
12: 15
1 2 s 25
12:35
12:45
12:55
13: 04
13: .1.4
13:25
13:34
13:45
13:54
1 4 : 05
14: 14
1 4 : 25
14:35
14:45
14:55

. 15:05
15: 15
15:25
15:35
15:45
15:55
16:04
16: 15
16:25
16: 35
16:45
16:55

*

LEVEL:

E . T .
(MIN)

8725. OOO
8735. O71
8745. 070
8755.072
8765. 072
8775.072
8785.072
8795.072
8805. O72
8815. 102
8825.090
8835. 09O
8845.090
8855. 09O
8B65. 090
8875. 120
8884 . 97O
8894.970
89O4.97O
8914.970
8924.970
8934.970
8944.970
8955. 02O
8965.080
8975. 08O
8985.080
8995. O8O
9 005. OS 0
9015.080
9025.080
9035. 03O
9045.080
9055.080
9065.020
.9075.020
9084.970
9095. 08O
9105.080
9115.080

FRENCH LTD.
275-14
RE I 10-1
DRAWDOWN
P 10~2
2O. 854

13-Oct-86
10:25
46.06

LEVEL

45.38
45.39
45. 4O
45.41
45.39
45.38
45.46
45.47
45.49
45 . 5 1
45.50
45.52
45.51
45.51
45.53
45.56
45. 52
4 S ^i 1^ *_* . ̂ j i
45.53
45.56
45.57
45.57
45.55
45.55
45.58
45.59
45.58
45.60
45.58
45.57
45.56
45. 57
45.56
45.55
45.55
45.57
45.54
45.55
45.56
45.59

RUN # 2

INPUT 6
FEET

FEET

Delta H

0.68
0.67
O. 66
0 . 65
O.67
0.68
0. 60
0 . 59
0 . 57
0 . 55
0. 56
O.54
O. 55
0.55
0 . 53
0 . 50
0.54
O.55
O. 53
0 . 50
0.49
0 . 49
O.51
O.51
0.48
O.47
O.48
0.46
O.48
O.49
0 . 50
0.49
0 . 5O
0.51
0.51
0.-49
0.52
0 . 5 1
0.50
0.47



RE I 10-1 Run ••! D r a w cl o w n E X"

ADJUSTED DATA

3 - OBSERVATION WELL = P 10-2 Pa CIE- 2

17:03
17: 15
17: 25
37:35
17:45
17:55
IS: 05
IB: 15
13:25
18:35
18:45
18:55
1 9 : 05
19: 15
19:25
19:35
19:45
19:55
20:05
20: 15
20:25
20:35
20 : 45
20:55
2 1 : 05
21: 35
21:25
2 1 : 35
21:45
21:55
22: OS
22: 15
j£'j£ : 25
22:35
22: 45
22:54
23: 05
23: 14
o~r m o<=-".
-£l • _> i jC wJ

23:34
23:45
23:55
OO : <">5
00: 15
00:25
OO: 35
OO:44
00 : 55
01:04
01:15
01:25
01:35
0 1 : 45
01:55
02: 05
02: 14

9125., 080
9135.080
9145.080
9155.080
9165. 080
9175.080
9185. OSO
9195.080
9205. 08O
9215.080
9225.080
9235.080
9245.080
9255.080
9265 . O8O
9275.070
9235.080
9295. 08O
9305.080
9315. OSO
9325. OSO
9335. 080
9345. 08O
9355. O80
9365. 08O
9375. OSO
9385.080
9395.000
9405. O80
94 15. OSO
9425.080
9435.080
9445. 08 O
9455. OSO
9465. '080
9475. O2 O
94R5. O7O
9495. O2O
9505.020
9515.02O
9525. O20
9535.020
9545. 020
9555.020
9565. 030
9575. O30
9585. 030
9595. O30
9605 . O30
9615.030
9625. O30
9635.030
9645.030
9655. O30
9665.030
9675.030

45.57
45.57
45.57
45.55
45.55
45.57
45.56
45.57
45.56
45.55
45.56
45.56
45.55
45.55
45.55
45.54
45.54
4̂ . ̂ĵ ;
" wJ • i—' ̂ J

45 . 55
45.55
45. 55
45.55
45.55
45. 55
45.54
45.55
45.55
45.55
45.55
45.55
45.54
45.54
45.55
45.55
45.55
45.55
45. 54
45.53
45.52
45.50
45.51
45.51
45. 51
45.52
45.53
45.52
45.51
45.52
45.54
45.54
45.53
45.53
45. 53
45.53
45.54
45.55

0.49
O.49
O.49
0.53
0.51
0.49
0 . 5O
0.49
O.5O
0.51
0.50
0.50
0.51
0 . 5 1
0.51
0.52
0. 52
0.51
0 . 5 1
0 . 5 1
0.51
0.51
0 . 5 1
0 . 5 1
0 . 52
0 „ 5 1
0 . 5 3.
0.51
0 . 5 .1.
0.51
0 . 52
0.52
0.53.
0 . 5 1
0.51
0.51
0. 52
0.53
O.54
0.56
0 . 55
0.55
0 . 55
0. 54
0.53
0.54
0.55
0 . 54
0.52
0.52
0 . 53
0.53
0.53
0.53
0 . 52
0.51



RE I 10-1 Run 2 Drawdown EXT. 1

ADJUSTED DATA

- OBSERVATION WELL = P 1O-2 f-'aqe

02:25
02: 34
02:45
02:55
03: 04
O3: 15
03:24
03:35
03 1 44
03: 55
04 • O4
O4: 15
04:25
O4 : 34
04:45
O4:54
05: 05
05: 14
05:25
O5:34
05:45
05 : 55
06 : O4
06 : 1 5
06:24
06: 35
06:44
O6: 55
07:05
07 : 1 5
07:25
07: 35
07:45
07 : 55
08:O5
08 : 1 5
OS: 25
08 : 35
08:45
OB : 55
09 : 04
O9: 15
09:24
09:28

9685. 030
9695.030
9705. O30
9715.030
9725. 000
9735. OOO
9745'. 000
9755. 10O
9765.000
9775.000
9785. OOO
9795. OOO
9805. 000
9815. OOO
9825.000
9835 . OOO
9845. OOO
9855. 000
9865. OOO
9875.000
9885. OOO
989 5. OOO
9905. OOO
9915.000
9925. 000
9935. 000
9945.000
9955. 000
9965. 10O
9975. 100
99S5. 100
9995. 100
10005. 100
1OO15. 10O
1OO25. 100
10035. 100
1 0045. 1 00
1OO55. 100
10065. 1OO
1 O075 . OOO
1O085. 000
10095.000
1O1O5. OOO
1O10S.2OO

45. 55
45.55
45. 55
45.55
45.56
45. 56
45.56
45.55
45.55
45. 55
45.54
45. 53
45.53
45.53
45. 53
45.52
45. 52
45. 52
45.53
45.52
45.53
45.53
45.54
45.54
45.53
45.54
45.55
45.55
45.55
45.55
45. 55
45.55
45.55
45.55
45.55
45.57
45.58
45. 61
45.63
45.64
45.68
45.67
45.69
45.70

0.51
0 . 5 1
O „ 5 1
0.51
0. 5O
0 . 50
0. 50
0 . 5 1
0 . 5 1
O.51
0.52
0 . 53
0.53
0.53
0.53
0 . 54
0 . 54
0 . 54
O. 53
0 . 54
0. 53
0.53
0 . 52
0 . 52
0. 53
0 . 52
0.51
0.51
0 . 5 1
0.51
0.51
0.51
0.51
0 . 5 1
0.51
0.49
0.48
0 . 45
0.43
0.42
O.38
0.39
O. 37
O.36



RE I 10-1 Run 2 RECOVERY OBSERVATION WELL 1O--2

PROJECT NAHE ; FRENCH LTD.
PROJECT NUMBER : 275-14
TEST NAME: RE I 10-i RUN # 2
TEST TYPE: RECOVERY
WELL NUMBER: P 10-2 INPUT 6
RADIUS: 20.B54 FEET
START DATE: 07-Oct-86
START TIME: 11: 10
WATER START LEVEL: 46.06 FEET
WATER STOP LEVEL: 45.83 FEET
TOTAL PUMPING TIME: 1021O.6 MIN

TIME

i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 :
1:
1 :
1 :
1:
1 :
1:
1:
1:
1:
j. :
1:
1:
1:
1:
1:
1:
1 :
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1 :
1:
1:

1 0
10
10
10
10
10
10
1 0
1 0
10
10
10
10
10
10
10
10
10
10
1 1
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
16
17
17
17

E.T.
(MIN)

0.
0.
0 .
0.
0 .
0.
o .
0.
o.
0.
0.
0.
o.
0 .
0.
0.
0.
0.
o.
1.
1.
1 .
2.
*"?

2.
3 .
o .
3 .
4.
4.
4.
5.
5.
5.
6.
6.
6.
7.
7.
7.

0 1 7
034
050
067
OB 4
100
1 17
134
ISO
167
257
341
424
507
591
674
757
341
924
007
4 1 3
747
080
413
747
080
413
747
080
413
747
080
413
747
080
413
747
080
413
747

LEVEL

•-999.
-999.
-999.
_c?oo

/ .' * 0

—ooo m

O O '"'.
t i i m

-999.
— 990 f

-999.
-999 .
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.

90

99
99
99
99
99
99
99
99
99
83
83
83
83
83
83
83
S3
83
84
84
85
85
86
87
88
89
89
90
90
90
90
90
91
91
9.1
91
91
91
91

Delta H
<REC>

1045.
104-5.
1045.
1045.
1O45.
1045.
1045.
1045.
1O45.
1045.

O.
O.
0.
0.
O.
0.
O.
0.
o.
-0.
-o.
-0.
-0.
-o.
-o.
-0.
-o.
-0.
-o.
-0.
-0 .
-0.
-0.
-0.
-0.
-0.
-0.
-o.
-0.
-0.

82
82
82
82
82
82
82
82
82
82
00
OO
oo
00
00
00
oo
oo
oo
01
01
02
02
O3
04
05
O6
06
O7
07
07
07
07
08
08
08
08
08
08
08

Delta H
(RES)

1046.
1046.
1046.
1046.
1046.
1046.
1046.
1046.
1046.
1046.

O .
O.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
o.
0.
0.
0.
0.
o.
0.
o.
o.
0.
0.
0.
0.
0.
0.
0.

05
05
05
05
O5
05
05
05
05
05
'"?T

2̂ .
•̂' .̂,

23
OT

23
O "-T

r-, "̂ -

,-, -;r

22
t—, .—\

21
21
20
19
18
17
17
16
16
16
16
16
15
15
15
15
15
15
15



RE I 10-1 Run RECOVERY - OBSERVATION WELL P 1O-2 Pacie 2

1 1:18
1 :l. : 1 B
11:18
11:1 9
1 1 s 1 9
11:19
1 1 : 20
1 1 : 22
11:24
11:26
11:28
1 1 : 30
1 1 : 32
1 1 : 34
11:36
1 1 : 36
11:4 0
1 1 : 42
1 1 s 44
1 1 : 46
1 1 : 4.8
1 1 : 50
1 1:52
11:54
1 1 : 56
1 1 : 58
12:00
12:02
12s O4
12:06
12 r. 08
12: 10
12: 12
12: 14
12:16
12: 18
12:20
12:22
12:24
12:26
12:28
12: 3O
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13: 10
1 3 : 30
13:50
14: 10
14: 30

8.080 .
8.41 3
8 .. 7 4 7
9.080
9.41 3
9.747
10. 080
12. 115
14.115
16.115
18. 115
20 .115
22. 115
24. 115
26. 115
28. 115
30. 115
32. 115
34. 115
36. 115
38. 115
4O. 115
42. 115
44. 115
46. 115
48. 115
50. 115
52. 115
54. 115
56 . 1 1 5
58 .115
60. 1 15
62. 102
64.492
66. 188
6B . 1 88
70. 188
72. 188
74. 188
76. 188
78. 188
80. 188
82. 188
84. 188
86. 188
88. 188
90. 188
92. 188
94. 188
96. 18B
98. 188
120. 110
140. 110
160. 120
180. 120
2OO. 120

45.91
45.91
45.90
45.90
45.90
45.90
45.9O
45.86
45.92
45.94
45.94
45.95
45.97
45.98
45.98
45.97
45.96
45.94
45.94
45.94
45.97
45.97
46.01
46.02
46.03
46. O3
46.05
46.O1
46. OO
46. 00
46.01
46. O4
46. 06
46.07
46. O6
46. 06
46.07
4 6. OS
46. 10
46.09
46.O9
46. OS
46.07
46.05
46.05
46.07
46.07
46.06
46.07
46. O6
46.O4
46. 03
46.OO
46. O5
46.05
46.06

-0. 08
-O. 08
-0. 07
-0. 07
-0. 07
-O. 07
-0.07
-O. 03
-0 . 09
-0. 11
-O. 1 1
-0. 12
-0. 14
-O. 15
-0. 15
-0 . 1 4
-0. 13
-0 . 1 1
-0., 11
-0. 11
-O. 14
-0 . 1 4
-0. 18

' -0. 19
-O. 20
-0.20
-0.22
-0 . 1 8
-0. 17
-O. 17
-0. 18
-0 . 2 1
-0.23
-0.24
-0.23
-0.23
-0.24
-0.25
-0.27
-0.26
-0.26
-0.25
-0.24
-0.22
-0.22
-0.24
-0.24
-0.23
-0.24
-0.23
-0.21
-0.20
-0. 17
-0 . 22
-0.22
-0.23

0 . 1 5
0. 15
O. 16
0. 16
O. 16
0 . 1 6
0. 16
0 . 2O
0 . 1 4
0.12
0. 12
0.11
O. 09
0 . 08
O.08
0 . 09
0. 10
0.12
0. 12
0.12
0.09
0 . O9
0.05
O.04
0. 03
O.03
0 . 0 1
O . O5
0.06
0 . O6
0. 05
0 . O2
0. 00
0 . 0 1
O. OO
0 . 00
0 . 0 1
0.02
0.04
0. O3
0.03
0.02
O.01
O.O1
0.01
O.01
O.01
0.00
O.01
0 . OO
O.02
0 . 03
0.06
0 . 0 1
O.01
0 . 00



RELI 10-1 Run 2 RECOVERY - OBSERVATION WELL. ~ P 10-2 Paqe

14:
15;
1 !"." ..

t-1 u

15:
16:
16:
16:
17:
17:
17:
IB:
18:
IB:
19:
19:
19:
2O :
20:
2O :
21:
21:
21 :
ĵ̂ . :
22 :
22:
.̂j. 3

23:
.̂ •-• !

GO :
O O :
OO:
Ols
0 1 :
01:
02:
02:
02:
O3:
03:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
IB:
19:

50
10
30
50
10
30
49
10
3O
50
10
30
50
10
30
49
1 0
30
50
10
3 0
50
10
30
49
10
30
50
10
30
5O
10
30
50
10
T i";

50
10
30
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

220.
240.
260.
280.
3OO.
320.
340.
360.
380.
4-00.
4 2O.
440.
460.
480.
500.
520.
540.
560.
58O.
600.
620.
640.
660.
680.
7OO.
720.
740.
760.
780.
ROO
820.
840.
860.
880.
900.
920.
940.
960.
980.
1000.
1O6O.
1120.
1180.
1240.
1 3OO .
1 360 .
1420.
1480.
1540.
16OO.
1660.
1720.
1780.
1840.
1 900 .
1960.

120
i ̂  ' -'

120
120
120
050
O5O
050
050
050
05O
050
05O
050
05O
050
O50
050
050
05O
O50 •
050
050
050
050
050
050
100
1 OO
1OO
1OO
100
1 OO
1 OO
100
1 OO
100
1 OO
1 OO
100
300
300
30 O
3OO
30O
3OO
3OO
300
30O
300
3OO
100
100
1OO
1 00
1 00

46.
/I cr

45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.,
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
46.
46.
46.
46.
46.
46.
45.
45.
45.
45.

02
po

96
94
89
87
83
"7Ci

7 "7
74
~7 '"".''

72
"/" 2
74
74
74
74
73
/ £
74
"/"•V

73
72
71
71
70
69
67
65
66
66
67
67
67
67
67
67
69
70
70
71
72
71
66
72
89
10
24
25
24
17
09
96
87
80
70

— 0 .
-0 .
— o.
— 0.
— o .
-o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O i.
0.
0.
0.
0.
0.
0.
0.
0 .
0.
0 .
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
o.
0.
0.
o.
0.
0.
o.
0.
-0.
-0.
— 0 .
-o.
—0 .
-0.
-0.
-0.
-0.
0.
0.

•; o

16
13
11
06
04
OO
04
06
O9
11
11
11
09
O9
09
O9
j. 0
10
09
10
10
11
12
12
13
14
16
18
17
17
16
16
16
16.
16
16
14
13
13
12
11
12
17
11
06
27
41
42
41
34
26
1 3
04
03
13

0 .
O .
0 .
0.
o .
o.
0.
0.
0.
0 .
0.
0.
0.
0 .
o.
o .
lj' „

o.
0.
o .
o .
0.
0 .
0 .
o.
0.
O i

O u

o.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
o.
0.

04
0 7
J. '•_•'

12
1 7
19
23
27
29
O1 *L!
34
34
34
. '•. .-•*
32
3 V

•—'• ̂i.
•I'1 0'
.,. ..,

32
-?;-T

•!'• -I'1

34
35
35
36
_,. ..,

39

41
40
40
39
30

39
30

39
39
37
36
36
35
34
35
4O
34
17
04
18
19
18
11
03
10
19
26
36



RE I J. 0-1 Run 2 RECOVERY -- OBSERVATION WELL = P Pacm 4

20
21
.-•-, ,".

'"' '.'::,
oo
01
02
03
04
05
06
07
OS
09
1O
1 1
12
13
14
15
16
17
18
19
2O
21
'.'.' "?
'? ~-T

00
O 1
02
03
04
O3
O6
O7
08
09
10
11

SO
so
50
50
50
50
50
50
50
50
50
50
SO
50
50
50
50
50
50
50
50
5O
5O
50
SO
5O
50
50
I." .-'••,
i..1 •..'

5O
50
50
50
50
50
5O
50
5O
50
04

1;! 0 2 ''.,' .

2080..
2140.
2200.
2260 .,
2320.
2380.
2440.
2500.
2560.
2620.
2680.
2740.
2800.
2860.
292O.
2980.
3O40.
31 00.
31 6O.
3220.
3280.
3340.
34OO.
3460.
3520.
3580.
3 6 4 0 „
37' 00 .
3760.
3820.
38 BO.
3940.
4000.
4 O6O.
4 1 20 .
4180.
4240.
4300.
4314.

1 00
1 OO
100
] OO
1 00
100
100
1 00
100
1 OO
1 00
100
200
20O
200
10O
20 O
200
200
20O
200
200
200
200
2 0 0
2OO
200
200
200
200
200
20O
2OO
20O
200
200
20O
2OO
20O
BOO

45 .
45.
45.
45.,
45,.
45.
45.
45.
45.
45.
45.
45.
45.
46.
46.
46.
46.
45.
4 5 .,
45.
45.,
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.,
45.
45.
45.

-999.
-999.
-999.

62
60
F! >-!

58
61
64
68
7O
71
72
73
75
87
O4
25
40
14
90
92
91
92
c>2
92
O TI

92
92
92
93
9!"'
O/Ij

O;.T

9̂
92
92
92
92
93
99

99
99

0 .
0 .
0 u

0.
0.
0.
0.
0.
O.
0.
0.
0.
-0.
-0.
-0.
-O.
— 0 .
—0.,

• — o .
-0.
" 0 .
-0.
-o.
-0.
-o .
-0.
-0.
-0.
™ 0 .
— o.
-0.
—0.
o .
-o.
-0.
-0.
-0 .

1045.
1045.
1045.

21
j£ :j

•" r:r

25
22
19
15
13
12
11
10
OS
04
21
42
57
31
07
09
08
09
O9
O9
09
09
09
09
10
1O
1 0
10
10
09
09
09
09
1 0
82
82
82

0.
0 .
0.
0 .
o .
0.
o.
o.
0.
0.
o .
o.
o .
0.
o.
0.
o.
o.
o .
0.
0.
0.
0.
0 .
0.
0.
o.
o.
o.
0.
0.
0.
0.
0.
o.
o.
0.

1046.
1046.
1O46.

4 4
46
46
48
45
42
38
36
35
34
33
31
19
02
19
34
OS
16
14
15
14
14
14
14
14
14
14
13
13
13
13
13
14
14
14
14
13
O5
05
05



REJ Run 2 DRAWDOWN - OBSERVATION WELL - R 10-3

PROJECT NAME :
PROJECT NUMBER :
TEST NAME :
TEST TYPE :
WELL NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

09: 00
09: 00
09: 00
09: 00
09 : OO
O9 : 00
09 : OO
O9: OO
09:00
09:00
09: 00
09 : 00
09: OO
09:OO
09 : 00
09: 00
09: 00
O9: 00
09: 00
O9: OO
09:01
O9:01
09: 01
09 : 02
09 : 02
09: O2
09:03
O9 : O3
09 : 03
09:04
09:04
09:04
09:05
09:05
09 : 05
09:06
09:06
09: 06
09:O7
09: 07
09:07

2

LEVEL:

E.T.
(MIN)

0 . OOO
0 . 0 1 7
O. 034
0 . 050
0. 067
O. O84
0. 100
0.11 7
0. 134
0. 150
0. 167
0.257
O. 34O
0.424
0 . 5O?
0. 590
0. 674
0.757
O.840
0.924
1 . 007
1 .414
1.748
2 . 08 1
2.414
2.748
3.081
3.415
3.748
4.081
4.414
4.748
5.081
5.414
5.748
6 . 08 1
6.415
6.74S
7.031
7.415
7.748

FRENCH LTD.
275-14
RE I 10-1
DRAWDOWN
P 10-3
20. 220

07-Oct-S6
09 : OO
39 . 72

LEVEL

39.72
_pO 00

f t • t t

_QQ_ 90

-99.99
-99.99
-99 . 99
-99.99
-99.99
-99.99
-99.99
-99.99
39.72
39. 72
39.72
39. 72
39 . 72
39 . 72
39 . 72
39.72
39.72
39.72
39 . 72
39. 72.
39.72
39.72
39.72
39.72
39.72
39 . 72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72

RUN tt 2

INPUT 7
FEET

FEET

Delta H

0 . OO
1 39 . 7 1
1 39 . 7 1
139.71
139.71
1 39 . 7 1
139.71
139.71
139.71
139.71
139.71
0. 00
0.00
0. 00
0 . 00
0. 00
0 . OO
0 . 00
O. OO
0. 00
0. 00
0. 00
O. 00
O . OO
0.00
0.00
0.00
0.00
0 . 00
0 . 00
o.oo
0 . 00
0 . OO
0.00
0 . OO
0 . 00
0.00
0 . 00
0 . 00
0 . OO
0 . OO



RE1 10-1 Run 2 DRAWDOWN - OBSERVATION WELL ~ P 10-3 Paqe 2

09: OB
O9: OS
09: OS
O9:09
09: 09
09: 09
09: 1O
09: 12
09: 14
09: 16
09: 16
09 : 20
09: 22
09:24
09:26
O9:28
09: 30
09:32
09: 34
09: 36
09:38
O9 : 40
09:42
09:44
09: 46
09:48
09 : 5O
09:52
09:54
O9:56
09:58
1 0 : 00
1 0 : 02
1 0 : O4
1O:06
1 0 : 08
1C: 1O
1 0 : 1 2
1 0 : 1 4
10:16
1O: 18
10:20
1C: 22
10:24
1C: 26
10:28
10:30
10:32
1C: 34
10:36
1 0 : 38
1 1 : 00
1 1 : 20
1 1 : 40
1 2 : 00
12: 20

b. OBI
S . 4 1 5
8. 74S
9. 08 i
9 . 4 1 4
9.748
1O.081
12. 108
14. 152
16. 152
18. 152
20. 152
22. 152
24. 152
26. 152
28.215
30. 197
32. 197
34. 197
36. 197
38. 197
40. 197
42. 197
44. 197
46. 197
48. 197
50. 197
52.. 197
54. 197
56.217
58. 100
60.245
62.245
64.245
66.245
68.245
70.245
72.245
74.245
76.245
78.245
80.245
82.245
84.245
86.245
88.245
90.245
92.245
94.245
96.245
98.245
1 20 .210
1 40 .210
160.210
180. 220
2OO. 220

39, 72
~r O ~! ~>

39.69
39 . "72
39. 72
39.72
39.72
39.72
39. 72
39.72
39.72
39.72
39. 72
39.72
39.72
39.72
39.. 72
39.72
39. 72
pvcp , 72
39. 72
39.72
39.72
39.72
39.72
39.72
39 . 72
39. 72
39. 72
39 . 72
39.72
39.72
39. 72
39 . ~r/^
39.72
39 .72
39.72
39. 72
39.72
39.72
39.72
39.72
39.72
39.72
39. 72
39.72
39.72
39.72
"xQ 7"~?
•«.' f • / dl_

39 . 72
39. 72
39.72
39.72
39.72
39.72
39 . 72

0 . 00
O. 00
0. 03
0. 00
0 . 0 0
O. 00
0 . OO
O. 00
O . OO
0. 00
0 . OO
0. 00
O . OO
O. 00
0. 00
0 . 0 0
0 . OO
0. 00
0 . OO
O. 00
0. 00
O. OO
0 . OO
0. 00
0 . OO
0.00
0 . 00
0. 00
0. 00
0. 00
0 . OO
0. 00
0. 00
o.oo
0 . OO
0.00
0. 00
O. 00
0 . 00
O. 00
0 . OO
0.00
O . OO
0.00
0. 00
o.oo
0 . OO
o.oo
O . OO
0. 00
0 . 00
0.00
0 . 00
O. 00
0 . 00
o.oo



RE1 1O-1 Run 2 DRAWDOWN - OBSERVATION WELL = F 10-3 Facie?

12: 40
13: 00
1 3 : 20
13: 4O
1 4 : 00
1 4 : 20
14: 40
15:00
15:20
15:40
16:00
16:20
16:40
17:00
1 7 : 20
17:40
1 8 : 00
1 8 : 2O
18: 40
19:00
19: 20
19:40
20: 00
20 : 20
20:4O
21: OO
21:20
21: 40
22: 0 0
22: 20
22:40
23 : OO
23: 20
23: 40
OO: OO
OO : 2O
00: 4O
0 1 : OO
01:20
01:40
02:40
03:40
O4 : 4O
05: 40
06:40
07:40
08 : 40
09:40
10:40
1 1 : 40
12:40
13: 40
14:40
15:40
16:40
17:40

22O. 220
240. 220
"f i. ,-• O -TV',JL. w •-- . -_. JL. -j
280. 230
300. 230
32O. 230
340. 180
360. 100
380. 1OO
400. 1OO
420. 170
44O.25O
460. 2OO
480. 170
500. 17O
52O. 130
540. 120
56O.22O
580. oao
600. 220
620 . 230
640. 22O
660.220
68O. 13O
700. 120
720.230
740. 300
760.230
780. 230
8OO. 23O
820. 180
840.570
860. 180
88O. 080
900. 170
920. 170
940. 17O
960. 170
980 . 1 70
1000. 20O
1060.300
1 120. 300
1180. 30O
124O. 30O
1 300 . 300
1360.200
1420.200
1480.200
1540.200
1 6OO. 300
1660.300
1720.200
1780.300
1840. 300
1900. 300
1960.200

39 . 72
39. 72
39 . 72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39 . 72
39.72
7; 9 . -7 2

39.72
39.72
39.72
39. 72
TQ -!">
•— ' / m f X.

"TO TO
•_' / • i .»L-

39. 72
39.72
39.72
39.72
39.72
39.72
39. 72
39. 72
39. 72
39. 72
39-72
39. 72
|?,O T~)

39.72
39.72
39.72
39.72
39.72
39. 72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39.72
39 . 72
39.72
39.72
39.72
39.72
39.72
39.72
39 . 72
39.72
39.71

O. 00
0 . 00
O. 00
0 . 00
0 . 0 0
0. 00
0. 00
0 . 00
0 ; 00
0 . 00
0. 00
0 . OO
0. 00
0 . OO
0 . OO
0 . OO
0 . 00
0 . 00
0. 00
0. 00
0 . 00
0. 00
0 „ 0 0
0 . 00
0. 00
0 . 00
0 . 00
0 . OO
0.00
0 . OO
0. 00
0 . OO
0 . 00
0 . OO
0 . 00
O. 00
0. 00
0 . 00
0.00
0 . 00
0.00
0 . OO
0 . 00
0 . OO
0.00
0. OO
0.00
0 . 00
0.00
O . OO
0 . 00
0 . 00
0.00
0. OO
0 . 00
0 . 0 1



RE I 10-1 Run DRAWDOWN OBSERVATION WE'.LL =•• Pace

18: 40
19:40
20 : 40
21:40
22:40
23:40
CO: 4O
'01 : 4O
02:4O
O3: 40
04: 40
05:40
06: 40
O7: 40
08: 40
09 : 4-0
1 0 : 4 O
1 1 s 40
12: 40
13: 40
14: 40
15:40
16:40
17:40
1B:4O
19:40
20: 40
21:40
22: 40
23: 40
OO: 40
0 1 : 40
02: 40
03: 4O
04: 40
05:40
06: 4O
O7:40
OB: 4O
O9: 40
1O:40
1 1 : 40
12: 4O
1 3 : 4O
14:40
15:40
16:40
17:40
18:40
19:4 0
20: 40
21:40
22:40
23:40
00: 40
01: 40

2020. 20O
2O80. 2OO
2140.2OO
2200. 300
2260. 3OO
2320.200
2380. 20O
2440. 200
2500. 200
2560.200
262O. 20O
2690. 200
2740.200
28OO. 200
2860.30O
2920. 300
2980. 300
3040. 200
31OO. 2OO
3 1 6 0 . 3 0 O
3220. 30O
3280. 20O
334O.'200
3400.300
3460. 300
3520. 300
3580. 200
3640. 2OO
37OO. 2OO
3760. 200
3 820. 2OO
3880. 200
3940.200
4-OOO. 200
4060. 20O
4 120. 200
4180. 2OO
424-O. 30O
4300.300
4360. 7OO
4420. 30O
4480.300
4540. 3OO
4600. 300
4660.300
4720. 300
4780. 30O
4840.300
4900. 300
4960. 300
5020. 3OO
5080. 300
5140.300
5200. 300
5260.300
5320. 300

39.71
39. 7.1.
39 .72
39 . 7 1
39. 71
39.71
39.71
39 . 7 1
39 . 7 1
39.72
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39. 71
39. 71
39.71
39 . 7 1
39 . 7 1
39.71
39.71.
39 . 7 1
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39.71
39. 70
39 . 7 1
39 . 70
39 . 7 1
39. 70
39.70
39.70
39.70
39.70
39 . 7O
39.70.
39.70
39.7O
39. 70
39.70
39.70
39 . 70
39.70
39.69
39.70

0 . 0 1
0 . 0 1
0 . OO
0.01
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0.01
0.00
0 . 0 1
0.01
0.01
0 . 0 1
0.01
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 „ 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0.01
0.01
0 . 0 1
0 . 0 1
0 . 02
0 . 0 1
0.02
0.01
O.O2
O.02
0.02
0.02
0.02

• 0.02
0.02
0.02
0.02
0 . 02
0 . O2
0.02
0.02
0.02
0.03
0.02



RE I 10-1 Run 2 DRAWDOWN - OBSERVATION WELL = P 10-3

02 ;
03:
04 :
0 5 :
06 :
07:
08:
09:
10:
11:
12:
13:
14 :
15:
16:
17:
1 8 :
19:
20:
21:
22 :
.ii! •.-' :
00:
0 1 :
O2 :
03:
04 :
05:
06;
07:
08;
09:
10:
11:
12:
1 3 :
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
00 :
01:
02:
03:
04 :
05:
06:
07:
08:
09:

40
40
40
40
40
4O
40
40
40
40
40
4O
4O
40
40
40
40
40
40
4O
40
40
40
4O
4O
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
00

5380.
5440.
5500
5560.
5620.
5680.
574O
58OO .
5860.
5920.
5980.
6040.
6 1 00 .
6 1 60 .
6220.
6280.
6340.
6400.
6460.
6520.
6580.
6640.
6700.
676O
6820.
6880.
6940.
70OO.
7060.
7120.
7180.
7240.
73OO
7360.
7420.
748O.
7540.
7600.
7660.
7720.
7780.
7840.
7900.
7960.
8020.
8080.
8140.
8200.
8260.
8320.
8380.
8440.
8500.,
8560.
8620.
8640.

3 0 0
3 O O
3 i"i O

300
3OO
3 on
3OO
30O
300
300
300
300
500
300
30O
300
4OO
20O
20O
3OO
300
3OO
3OO
3OO
300
300
30O
300
3OO
300
3OO
3 on
30 O
300
30O
300
3OO
30O
300
200
20O
300
300
30O
30O
300
300
300
3OO
30O
300
300
2OO
300
600

39.
39.
39 .
39.
39.
39.
39.
39.
39.
39.
39 .
39.
39.
3°

39.
39 .
39.
39.
39 .
39 .
39.
39.
39

39.
39.
39.
39 .
3 9 .
39.
39.
39.
39.
39.
39.
39.
39 .
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39.
39 .
39.
39.
39.
39.
39.

69
7 0
70
69
70
7O
69
7O
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
7O
69
69
69
66
59
58
58
58
58
58
58
57 -
57
57
57
57
57
57
59
59
59
59
59
59
59
59
59
59
59
58

0 .
0 .
O.
0 .
0 .
O.
O.
0.
0.
0.
0.
O.
O.
O.
O.
O.
0.
0.
O.
0.
0.
O.
0.
0.
0.
O.
0.
O.
0.
0.
0 .
O .
0.
0.
O.
O.
0.
0 .
0.
0.
0.
O.
0.
O.
0.
0.
0.
O.
O.
O.
O.
0.
0.
0.
0.
0.

0 3
02
02
0 3
02
02
03
O2
03
O3
03
O3
03
O3
03
O3
03
03
0 3
03
03
O3
03
03
03
02
03
03
03
O6
13
14
14
14
14
14
14
15
15
15
15
15
15
15
13
13
13
13
13
13
13
13
13
13
13
14



RFJ 1O---1 Run D r a w d o w n E X T.

ADJUSTED DATA

- OBSERVATION WELL. = P 10-3 Psqe 1

PROJECT NAME' : FRENCH LTD.
PROJECT NUMBER s
TEST NAME :
TEST TYPE :
WELL. NUMBER
RADIUS:
START DATE :
START TIME :
WATER START

TIME

1O;25
1 0 : 35
10:45
10:55
1 1 : 05
11:15
1 1 : 25
11: 35
11:45
1 1 : 55
12:05
12: 15
1 2: 25
12:35
12:45
12:55
1 3 : 04
13:14
1 3 : 25
13:34
13:45
13:54
1 4 : O5
14: 14
14:25
14:35
14:45
14:55
15:05
15: 15
1 5 : 25
15:35
15:45
15:55
1 6 : 04
16: 15
16:25

' 16:35
16:45
16:55

a

LEVEL:

E. T.
( M I N )

8725. OOO
8735. O71
87 45. 07 O
8755.072
8765. O72
8775.072
8785, 072
8795.072
8 805. O 7 2
8815. 102
8825.090
8835. 090
8845.090
8855.090
8865. O90
8875. 120
8884 . 970
8894.970
89O4.970
8914.970
8924. 970
8934 . 970
8944.970
8955. 02O
8965.080
8975.080
8985. 080
8995.080
9OO5. 08 O
9015. O80
9025.080
9035.080
9045. 08O
9055. 080
9065. 020
9075.020
9084. 97O
9095. OSO
93.05.080
9115.080

275-14
RE I 10-1
DRAWDOWN
P 10-3
20.220

13-Oc:t-86
10:25
39.72

LEVEL

39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39.59
39 . 59
39.59
39 . 59
39 . 59
39 . 59
39.59
39.59
39.59
39 . 59
39.59
39.59
39.59
39 . 59
39.59
39.59
39.59
39.59
39.59
39.58
39.59
39 . 59
39.58
39.59

RUN tt 2

INPUT 7
FEET

FEET

Delta H

0 . 1 3
0. 13
0. 13
0. 13
0 . 1 3
0. 13
0. 13
O. 13
0 . 13
O. 13
0. 13
0. 13
0. 13
0. 13
0. 13
O. 13
0. 13
O. 3.3
O. 33
0. 13
0. 13
O. 13
0. 13
0. 13
0. 13
0. 13
0 . 1 3
0. 13
0. 13
O. 13
0. 13
0. 13
0.13
0. 13
0.13
0. 14
0. 13
0. 13
0.14
0. 13



RE I 10--1 Run 2. Drawdown E X T . 1

ADJUSTED DATA

OBSERVATION WELL P i 0- Peoe

1 7 : 05
17:15
17:25
17:35
17:45
1 7 : 55
18:05
IB: 15
18:25
1 8 : 35
18:45
18:55
19:05
19:15
19:25
19:35
19:45
19:55
2O : O5
20: 15
20:25
20:35
20:45
20:55
2 1 : 05
21:15
21:25
2 1 : 35
21:45
2J :55
22:O5
22: 15
*-> r"« . '"• trj£ JL : *:'-*->
22: 35
22:45
22:54
23 : 05
23: 14
23:25
23:34
23:45
23 : 55
00:05
00: 15
00:25
00 : 35
00:44
00:55
0 1 : 04
01: 15
01:25
01:. 35
01:45
0 1 : 55
O2:05
02: 14

9125. 08O
9135. O80
9145.0SO
9155.080
9165.080
9175.080
9185. 080
9195.O8O
92O5. 080
9215.080
9225. O80
9235.080
9245. 03 O
9255. O80
9265.080
9275. O7O
9285.080
9295. 080
93O5. 080
9315. 080
9325.080
9335.080
9345.080
9355. O8O
9365.080
9375. O8O
9385.080
9395. O80
9405. 08 O
9415.080
9425.080
9435. O80
9445.080
9455. O80
9465. 080
9475.020
9435. O2O
9495. O2O
9505.020
9515.020
9525.020
9535. O20
9545. 02O
9555.020
9565. 03O
9575. O3O
9585.030
9595.030
9605 . 030
9615. 030
9625. 03O
9635.030
9645.030
9655.030
9665.030
9675.030

39.59
39.59
39 . 59
39. 59
39.58
39 . 58
39.58
39.58
39.59
39 . 59
39 . 58
39.58
39.58
39.58
39.58
39.59
39.59
39.58
39.58
39.58
39.59
39.59
39.58
39 . 58
39.58
39 . 58
39.58
39. 58
39.58
39.58
39 . 58
39.58
39.58
39.58
39.58
39.58
39 . 58
39.58
39.58
39.58
39.58
39.58
39.58
39.58
39.58
39.58
39.58
39.58
39 . 58
39 . 58
39.58
39.58
39 . 58
39. 58
39.58
39 . 58

O. 13
0. 13
0. 13
0 . 1 3
0.14
0. 14
0. 14
0. 14
0. 13
0. 13
0 . 1 4
0.14
0.14
0. 14
0. 14
0.13
0. 13
0 . 1 4
0. 14
0.14
O. 13
0 . 1 3
0. 14
0. 14
O. 14
0. 14
0.14
0 . 1 4
0 . 1 4
0. 14
0. 14
0. 14
0. 14
0.14
O. 14
0. 14
O. 14
0.14
O. 14
O. 14
0.14
0.14
0. 14
O. 14
0. 14
0. 14
0. 14
0. 14
0.14
0. 14
0.14
0. 14
0. 14
O. 14
0. 14
0. 14



REI 10-1 Run 2 Drawdown EXT. 1
ADJUSTED DATA

OBSERVATION WELL = P 10-3 P a q e

0̂ :s25
02: 34
02:45
02:55
03: O4
03: 15
03:24
03:35
03:44
O3:55
O4 : O4
O4: 15
04 : 25
O4 : 34
04 : 45
04: 54
05: O5
05: 14
05:25
05: 34
05:45
05:55
06: O4
06 : 1 5
O6 : 24
06:35
06:44
O6 : 55
07: O5
O7: 15
07 : 25
07: 35
07:45
O7:55
08:05
08: 15
08:25
OS : 35
08:45
O8 : 55
09: O4
09: 15
O9:24
O9 : 28

9685. O30
9695.030
97O5. 030
9715.030
9725. 000
9735. 000
9745. 000
9755. 100

. 9765. 000
9775. OOO
9785. OOO
9795.000
9805. OOO
9315. 000
9825. OOO
9835 . OUO
9845. OOO
9S55.OOO
9865. OOO
9875. OOO
V885. 000
9895. 000
99O5. OOO
9915. 000
99 25. OOO
9935. OOO
9945.000
9955. 000
9965. 100
9975. 100
9985. 100
9995. 100
10005. 100
1O015. 1OO
10 O2 5. 1OO
10035. 100
1 0045. 10O
1OO55. 1OO
10065. 100
10O75.00O
1 O085 . OOO
1 0095 . OOO
1O105. OOO
1O10S. 20O

39.58
39.58
39 . 58
39.58
39.58
39.58
39.58
39 . 58
39 . 58
39.58
39.58
39.58
39.58
39 . 58
39. 58
39.57
39.58
39.58
39 . 58
39 . 58
39.58
39 . 58
39 . 58
39.58
39.58
39.53
39 . 58
39 .,58
39.58
39.58
39.57
39.57
39 . 58
39.58
39.58
39.57
39 . 58
39.58
39.58
39.57
39 . 58
39.58
39.58
39.57

0 . 1 4
0.14
0 . 1 4
0 . 14
0. 14
0. 14
0.14
0.14
0. 14
0.14
0 . 1 4
0. 14
0. 14
0. 14
0. 14
0. 15
0 . 1 4
O. 14
0. 14
0. 14
0 . 1 4
0 . 1 4
0 . 1 4
0. 14
0. 14
0.14
0. 14
0.14
0.14
0.14
0 . 1 5
0.15
0 . 1 4
0 . 1 4
0. 14
0. 15
0. 14
0. 14
0. 14
0. 15
O. 14
0. 14
O. 14
O. 15



RE 1 10-3 RECOVER' OBSERVATION WELL P 10- Paae 1

PROJECT NAP E :
PROJECT NUMBER :
TEST NAME:
TEST TYPE:
WELL NUMBER
RADIUS:
START DATE:
START TIME:
WATER START
WATER STOP

:

LEVEL:
LEVEL:

TOTAL PUMPING TIME:

TIME

11
11
1 1
11
11
11
11
11
11
11
11
11
11
.1.1
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

10
10
1 0
.1. 0
10
10
10
10
1 0
10
10
10
10
10
1 0
10
10
1 0
10
11
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
16
17
17
17

E . T .
(MIN)

0 . 0 1 7
0. 034
0. 050
0. 067
O. 084
0. 100
0 . 1 1 7
0. 134
0. ISO
0. 167
0. 257
0. 341
0 . 4 2 4
0.507
0.591
0.674
0.757
0.841
0.924
1 . 007
1.41 3
1 . 747
2.080
2.413
2.747
3.O80
3.413
3.747
4.080
4.413
4.747
5 . 080
5.413
5.747
6 . 08O
6.41 3
6.747
7.080
7.413
7.747

FRENCH LTD.
275-14
RE I 10-1
RECOVERY

P 10-3
2O.220

07-Oct-36
1 1 s 1 0
39.72
39.65

1021O.6

LEVEL

— CpOQ CiCp

-999.99
_o.:pc> _ oo

-999.99
-999. 99
--999.99
-999.99
-999.99
-999.99
-999.99
39.65
39.. 65
39.65
39,65
39.65
39.65
39.65
39.65
39 . 65
39 . 65
39.65
39.65
39.65
39.65
39 . 65
39.65
39.65
39.65
39.65
39.65
39.65
39 . 65
39. 65
39.65
39.65
39.65
39.65
39.65
39.65
39.65

RUN t 2

INPUT 7
FEET-

FEET
FEET
M I N

Delta H
(REC)

1039.64
1039.64
1039 . 64
1039.64
1039.64
1039.64
1039. 64
1039.64
1039.64
1039.64

0 . OO
0. 00
0 . 0 0
0. 00
0 . OO
O. 00
0 . 00
0. 00
0. OO
0. 00
O. 00
0 . 00
o.oo
0 . 00
O. OO
0 . 00
0 . 00
0 . OO
0. OO
0 . 00
0.00
0. 00
0 . OO
0 . 00
0 . OO
0. 00
0.00
0 . 00
0 . 00
0 . 00

Delta H
(RES;

1039. 71
1039.71
i O"7" ~i ''
1O39. 71
1039. 71
1039. 71
1O39.71
1O39. 71
1039.71
1039.71

0 . 07
O. 07
0 . O7
0. 07
O . O7
0. 07
0. 07
O.07
0 . O7
O. 07
0 . O7
O. 07
O.07
0.07
0 . 07
0.07
0.07
0.07
O.07
0.07
0. 07
0.07
0.07
0.07
0 . 07
0.07
0.07
0. 07
0.07
0.07



RE:I: 10-1 Run 2 RECOVERY - OBSERVATION WELL = P 10- • a a e ^

11:1 B
1 1 : 18
11:18
11:19
11:19
11 : 1 9
1 1 : 20
11:22
11:24
11:26
1 1 : 28
1 1 : 30
11:32
11:34
1 1 : 36
1 1 : 3B
1 1 : 40
i 1 : 42
1 1 5 44
1 J. : 46
1 1 : 48
1 1 : 50
1 1 : 52
1 1 : 54
11:56
1 1 : 58
12: 00
12:02
12:04
12:06
12:08
12: 1O
12: 12
12: 14
12: 16
12: 18
12: 2O
12:22
12:24
12:26
12:28
12:30
12:32
12:34
12:36
12:38
12:40
12:42
12:44
12:46
12:48
13: 10
1 3 : 30
13:50
14: 10
1 4 : 30

8.080
8.413
8. 747
9. OPO
9.41 3
9.747
10.080
12. 115
14.115
16. 115
18. 115
20. 1 15
22 . 1 1 5
24. 1 15
26. 115
28 .115
30,, 115
32. 115
34. 1 15
36. 115
38., 115
40. 115
42 .115
44. 115
46. 115
48. 115
50 .115
52. 115
54 . 1 1 5
56. 1J5
58 . 1 1 5
60. 115
62 . 1 02
64. 492
66. 188
68. 188
7O. 188
72. 188
74. 188
76. 188
78. 188
80. 188
82. 188
84. 188
86. 188
88. 188
90. 188
92. 188
94. 188
96. 188
98.188

120. 110
140. 1 10
160. 120
180. 120
200. 120

39 ., 65
39.65
39 „ 65
39. 65
39.65
39.65
39.65
39.65
39.65
39.65
39 . 65
39 . 65
39.65
39.65
39 . 65
39.65
39 . 65
39.65
39. 65
39 . 65
39.65
39.65
39.65
39.65
39 . 65
39.65
39.65
39.65
39 . 65
39.65
TO A<=;
•_.' / a O *— '

39.65
39.65
39 . 65
39 . 65
39. 65
39.65
39 . 65
39.65
39.65
39.65
39.65
39.65
39.64
39.65
39.65
39 . 65
39.65
39.65
39.65
39.65
39 . 65
39.65
39 . 65
39.65
39 . 64

0. 00
0. 00
0 . 00
0 . 00
0 . OO
O . OO
0.00
0 . 00
0 . 00
0 . 00
0 . 00
0 . OO
0 . 00
0.00
0 . 00
O . OO
O * 00
0 . OO
O . OO
0 . OO
0 . OO
0 . 00
0 . OO
0 . 00
o.oo
0 . 00
0 . 00
0 . 00
On 00

0. 00
0 . 00
0 . OO
0.00
0 . OO
0 . 00
0 . 00
O . OO
o.oo
0 . 00
o.oo
0.00
0 . 00
0 . OO
O.O1
0.00
0.00
0 . 00
o.oo
o.oo
0 . OO
0 . 00
0.00
0 . 00
0 . 00
0 . OO
0.01

O. 07
0.07
0. 07
0 . 07
0. 07
0. 07
0.07
0.07
O. 07
0 . 07
0.07
0.07
0.07
0. 07
O. 07
0. 07
0. 07
0 . 07
O.07
0 . O7
0. 07
O.07
0 . O7
O.O7
0.07
O. 07
0.07
O. 07
0. 07
O. 07
0.07
0.07
0 . 07
0.07
O . O7
0.07
0 . 07
O.O7
0.07
O.O7
O.07
O. 07
O.07
0 . 08
0.07
0.07
0.07
0.07
0.07
O.07
0. 07
0.07
0.07
0 . 07
0.07
0 . 08



REX 10-1 Run RECOVERY OBSERVATION WELL 10-3 Pacie

14:50
15:10
15: 3O
15: 5O
16:10
1 6 : 3O
16:49
17:10
17:30
17:50
IB: 10
18:30
1 8 : 5O
19:10
19:30
19:49
20: 1O
20: 30
20:50
21: 10
2:1 : 30
2 1 : 50
22: 10
22:30
22: 49
23: 10
23: 3O
23:50
OO : 1 0
OO: 30
00:50
01:1 0
01 :30
0 1:50
02: 1O
02: 30
02 : SO
O3: 10
03:30
03:50
04 : 50
05:50
06:50
07 : 50
08:5O
09:50
10:50
1 1 : 50
12:50
1 3 : 50
1 4 : 50
15:50
16:50
17:50
18:50
19:50

220. 120
240. 120
260. 12O
280. 120
300. 120
320. O50
340. 050
360.050
380. 050
400. 050
420. 050
440. 050
460.050
480.050
500. 05O
520. 050
54O.O50
560. 050
580. 05O
6OO. 050
62O. 050
64-0. 050
660. O50
680. 050
700. 05 O
720. 05O
740.O50
"760. 1OO
780. 10O
8OO. 100
820. 10O
840. 100
860. 1OO
880. 10O
900. 100
920. 100
940. 1OO
960. 10O
980. 100
1OOO. 1OO
1 060 . 300
1120.300
1 180. 300
1240.300
1300.300
1360.300
1420.300
1480.300
1540. 300
1600. 3OO
1660. 30O
1720. 100
1780. 100
1840. 100
1 900 . 1 00
1960. 100

39. 65
39 . 65
39. 65
39.65
39.65
39.65
39.64
39.64
39.65
39.64
39.65
39.64
39.64
39. 64
39.65
39. 65
39.64
39. 64
39.64
39. 65
39.65
39.64
39-65
39.65
39.65
39 . 65
39.64
39.64
39.65
39 . 64
39.65
39.65
39.65
39.65
39.65
39.64
39.65
39.65
39.64
39 . 64
39.64
39.64
39.64
39.65
39.64
39.64
39.65
39.64
39.65
39.64
39.64
39.65
39.64
39.64
39.64
39. 64

0 . 00
0 . OO
O. OO
o.oo
0 . OO
O. 00
0 . 0 1
0 . 0 1
0 . 00
0.01
0 . OO
0 . 0 1
0 . 0 1
0 . 0 1
O . OO
0 . OO
0 . 0 1
0 . 0 1
0 . 0 1
0 . OO
0 . 00
0 . 0 1
0 . 00
0.00
O. 00
0 . OO
0 . 0 1
0 . 0 1
0 . 00
0 . 0 1
O. 00
O. 00
0 . 00
0 . 00
0 . OO
0 . 0 1
O. 00
0.00
0.01
O.01
O.O1
0.01
O.O1
0. 00
0.01
0.01
0.00
0.01
0 . 00
0 . 0 1
0 . 0 1
0.00
0 . 0 1
0 . 0 1
0.01
0.01

0.07
0. 07
0. 07
0., 07
0. 07
0.07
0 . OS
0.03
0 . 07
0. 08
O.07
O.08
o.oe
0.08
0.07
O. 07
O . OB
o.os
0 . 08
O. 07
O. 07
0 . 08
O. 07
0.07
0 . 07
0.07
0 . OS
O. 08
0 . 07
0. 09
0 .. O7
O.07
0 . 07
0 . 07
O. 07
0 . 08
0. 07
O.07
0 . OB
0 . 08
0 . 08
0.08
0.08
0.07
O.OB
0.08
0.07
0.08
0 . 07
0 . 08
0.08
0.07
O. 08
0.08
0 . 08
0. OS



RE I 10-1 Run 2 RECOVERY - OBSERVATION WELL = P 10--3 Page 4

20 : 50
2 1 : 50
22:50
23: 50
00: 50
0 :l : 50
02:50
03:5O
O4:50
05:50
06 : 50
07 : 5O
OS : 50
09:50
10:50
1 1 : 50
12:50
13:50
14:50
15:50
1 6 : 50
17:50
18:50
19:50
20: 50
21:50
22:50
23 : 50
O0:50
0 1 : 50
02 : 50
03: 50
04:50
05:50
06:50
07: 5O
03:50
09:50
1 0 : 5O
1 1 : 04

2020. 100
2O SO. 10O
2140. 100
220O. 100
2260. 10O
2320. 100
2380. 100
2440. 100
2500. 100
2560. 1OO
2620. 100
2680. 100
2740.200
2BO0.2OO
2860. 2OO
292O. 100
2980. 2OO
3040., 200
3100. 200
3160. 2OO
3220. 200
3280. 2O 0
3340.200
3400. 2OO
3460. 200
3520. 200
3580.200
3640. 200
3700 . 200
3760. 200
3820. 200
3880. 20 O
3940.200
4000. 200
4060. 200
4 1 20 . 2OO
4180. 200
4240. 2OO
4300.200
4314.800

39.64
39.64
39.64
39 . 64
39.64
39.64
39.64
39.64
39.64
39.64
39.64
39. 64
39.64
39.64
39.64
39.64
39.64
39. 64
39.64
39.64
39.64
39.64
39.64
39.64
39.63
39.64
39.64
39.64
39 . 64
39. 63
39.64
39.64
39.64
39.63
39.63
39 . 63
39.64

-999.99
-999.99
-999.99

0 . 0 1
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
O.01
0.01
0.01
0.01
0.01
O.O1
0 . 0 1
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0.01
O.01
0.01
0 . 0 1
0 . 0 1
0 . 0 1
0.02
O.O1
0.01
0.01
0 . 0 1
0.02
0 . 0 1
0 . 0 1
0 . 0 1
0.02
0 . 02
0.02
0 . 0 1

1039.64
1039.64
1039.64

0 . 08
0. 08
0. 08
O.08
0.08
0 . OS
o.o a
o.os
0.08
0 . 08
0.08
0 . 08
o.o a
0.08
O. OS
0 . OS
o.os
0 . 08
0 . 03
0 . 08
0.08
0.08
O. OS
0.08
0.09
0.08
o . oa
o.os
0 . 08
0.09
0.08
O.OS
0.03
O.O 9
0 . 09
O.O9
O.OS

1039.71
1039.71
1039.71



PUMP TEST DATA SHEET FOR
SHtfT OF

PROJECT NAME:
PROJECT NUMBER:
DATE; /Q ~ y ~ g~&

NUMBER:
r IN FEFT.^ ,
STARTING WATER"LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

. 1 ' '

OBSERVERS
INITIALS

t/r2

i

'

WOK
M is

DO

74-5)
74 -ft



X

lot/o

PUMP TEST DATA SHEET FOR SNirr.

PROJECT NAME:
PROJECT NUMBER:
DATE: /rt_?-/&

<~~Ft> WELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

0*1 -

ELAJ>SED
TIME
(Hin)

DEPTH TO
WATER
(Feet)

?</•

. 5 /

OBSERVERS
INITIALS

/),£.

A-r
AT

A R t/r2



CALCULATIONS AND COMPUTATIONS

G-
SU EJECT'

J*t+*j

74-7?

. as
3fL .2 •*> 00

AT C

"h i

-J

JOB NO.:

COMPUTED BY:

CHECKED BY=

DATE'

DATE:

RAn



CALCULATIONS AND COMPUTATIONS SHEET / or

SUBJECT:

JOB NO.

COMPUTED BY:

DATE:

• II

3-1

a-*

J-5

3-M

g - §0-3- /
7 : 5 2

(55)
/ f f '3

10 - & J.C 75?

f /o- (0
-7:^/7



CALCULATIONS AND COMPUTATIONS SHEET^ OF
PROJECT:

SUBJECT: FUCK** <-TA

JOB NO.:

COMPUTED BY: DATE:.

CHECKED BY: DATE:.

*->»*.

tot

• II . 72.
3-1

3-3

3-*"

1C -1

1 0* 4<i , (4
7-67

f'O-3

v<"

1 •"•'



CALCULATIONS AND COMPUTATIONS SHFFT

PROJECT:

SUBJECT: FRenc.hr J.TD c^g-cc*

\6-1~

JOB NO.:

COMPUTED BY: DATE=.

CHECKED BY: DATE:.

<-}*«.

«*Pt

• II

3-1

3-3

ie -/ / 1 1 :
S--77

' 3

IC-H tl.oo

fto-3
. 7 J

Fio-H



PROJECT:

SUBJECT:

CALCULATIONS AND COMPUTATIONS SHEET,g OF

JOB NO.:

COMPUTED DATE:.

CHECKED BY : DATE:.

II

3-3

7:10
7.IT

\



\o-

iO'1

PUMP TEST DATA SHEET FOR SHtrr or

PROJECT NAME;/>££//£^
PROJECT NUMBER:
DATE:

WELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

/3

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

- 9 &

iiUL
fctt

M

^ .

4s -SS

OBSERVERS
INITIALS

fir

i&.F-..

KC-

7)..

l/J <t)

H t/r2



PUMP TEST DATA SHEET FOR S H l f T Qf .

PROJECT NAME:
PROJECT NUMBER:
DATE: ;\?-<?-<%>

WELL NUMBER:
FEET:

?*- / ̂9 ~

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

t/r2

VS.

a K C

VS855

1 5*"

•& 7
f / - o S

.• \



PUMP TEST DATA SHEET FOR SHf „ OF

PROJECT NAME:
PROJECT NUMBERS
DATE: 1C I" fob

VfELL NUMBER:
r IN FEET:

V"

STARTING WATER LEVEL

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

t/r2

T

13

3 6.

ttC

JB

' 00

01 'C '

-0

• 0



KAMEi
PROJECT KUMBEK,
t>ATE>

WELL HUKBERt ' ?~/0~2* IN

, ltlrSE° 1DEPTH TO
Ii?£x PATER

(Min) |(Feet) KEcotU ' t/r2



,crl

PUMP TEST DATA SHEET FOR SMf FT OF

PROJECT NAME:__
PROJECT NUMBER:
DATE:

WELL NUMBER:
r IN FEET:

7

CLOCK
TIME
(2400)

1-7-38

IV-5-3-

o

05^3

i o .
/

STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

,00.37

to.il-

875

81-41

OBSERVERS
INITIALS

IV- B.

KG

I! t/rZ



PUMP TEST DATA SHEET FOR SHfFT

PROJECT NAME:
PROJECT NUMBER:
DATE: Id.

6rJ KELL NUMBER:
r IN FEET:
STARTING WATER LEVEL

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A R

/),&.

KO

g-i

/1

\°\ ft 0 Hfy



PUMP TEST DATA SHEET FOR SHL , or

PROJECT NAME:
PROJECT NUMBER:_
DATE: /o/L'/££

WELL NUMBER:
r IN FEET:

7

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

,t/r2

C\

I<j-i2'8 •4-

Of:-//
• /7

AT7?

IT,
."So ftc.

^7-03



PUMP TEST DATA SHIET FOR 3L

PROJECT »AMEt_
PROJECT KUMBERi
DATEi lo~H-Mf

KELL NUMBER»
r IK FEETt

~7

STARTING KATER LEVELi

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTW TO
WATER
(Feet)

OBSERVED
INITIALS

H
RECOVERY

t/r2 AH
(RESIDUAL

t/f

13.60 A.T.

sc_
IS ' IO
3s:

T- 'o l



• 0'

10-<v

PUMP TEST DATA SHEET FOR SMtF1

PROJECT NAME:
PROJECT NUMBER:
DATE; /O-7-

x! NUMBER:
r IN FEETs
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

/sol

• 05

01-0̂

no"-/
r:;) g

(So

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

r

/Vft

A.fc

t/r2



\°l",

PUMP TEST DATA SHEET FOR $Hirr or

PROJECT NAME : /?2<s*JC# 013
PROJECT NUMBER:
DATE:/0-f-<£

WELL NUMBER; P"/0"/_
r IK FEET:

CLOCK
TIME
(2400)

-0-r̂

03

ft'.o

AM/) 3

STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

g.gOS

OBSERVERS
INITIALS

A-

A
Mr
Av

At,

t/r2



\

PUMP TEST DATA SHEET FOR SHIFT

PROJECT NAME:_
PROJECT NUMBER:
DATE: £?/

WELL NUMBER: P-/QV
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

M

61! Z7

t (2.
c 1 -

//. rr;

I - <n

7, )'

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

3 H.gJ

SO

OBSERVERS
INITIALS

jfl

7

t/r2



J^OJECT
PATEi

KELL HUKBERi
* XK FEETt
STARTING,

DEPTH TO
WATER
(feet)

OBSERVE
INITIAL; RECOVERY /

(RESIDUAL
DRAWDOW^



\<y

of
i)

qL\, is

PUMP TEST DATA SHEET FOR SNCCT of.

PROJECT NAME:
PROJECT NJDMBER:
DATE: /"

WELL NUMBER:
r IN FEET:
STARTING KATER LEVEL:

CLOCK
TIME
( 2 4 0 0 )

23:̂

C ?:

/3.1V

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

39,7̂
- 73

^ 7^5

OBSERVERS
INITIALS

11 •

HC,

IX

H t/r2



PUMP TEST DATA SHEET FOR SHLET pr

PROJECT NAME:
PROJECT NUMBER:
DATE: 1C

VfELL NUMBER P-_
r IN FEETs

- 3

STARTING MATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

3?-7/

OBSERVERS
INITIALS

H

t/r2

/ / , ' £><?

IT.07

WJ'Hb £? / ' * « 7

D'3 J 1

s 00

f- 7/

39.73
. '10
70S

A-B



PUMP TEST DATA SHEET FOR

WELL NUMBER :__P;
r IN FEET:PROJECT __

PROJECT NUMBER:
DATE: in/iiKt

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

•2,7.77



10 -/</-*<>

10''

CLOCK
TIME
(2400)

KUMBERl KELL KUKBER!
r IK FEET t
STARTING KX-itR LEVEL?

TlftESED telXTO WKERVEJ H I t/r2<SS) te rniAii RECOV"^ I 7 ifrmSuAL t/t'



P'

PUMP TEST DATA SHEET FOR SHtfT or

PROJECT NAME:
PROJECT NUMBER:
DATE:

WELL NUMBER:
r IN FEET:

CLOCK
TIME
(2400)

fro*

\o

01 ' 4T7

- 17

STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

7,60
75-8
7-60

74'

l-Sgs
.58

75^

7,60

OBSERVERS
INITIALS

"5C
5c:

KCx

HO

t/r2



PUMP TEST DATA SHEET FOR SHtCT QF.

PROJECT NAME:
PROJECT NUMBER:
DATE:

VfELL NUMBER; /Q- </
I IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

7.49
1-48

OBSERVERS
INITIALS

A.fc

t/r2

i\

CTV.He

0 !*!(<-(

-30

It-. It?

03 \

/7

\

Ar

-7,50
7.50

Af

.3-7
wr



PUMP TEST DATA SHEET FOR SMf FT

PROJECT NAME:
PROJECT NUMBER:
DATE: \OI

• nr-p ,iOC*JTl i

L H < 0 . WELL NUMBER:
r IN FEET:

|0-L/

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

\<\\°\

05

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

7-

/KT

7̂ 7
7.47
743
7,3?

(,.

OBSERVERS
INITIALS

I! t/r2



|0If4\*

JO



1°'

A'

PUMP TEST DATA SHEET FOR SHtrT or

PROJECT NAM£:
PROJECT NUMBER:
DATE; W//5&'

WELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

T-rv
o

0/3

3'.: Oi
•#7.0*

nz

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

7(97
7,0 V
7.07

7-0

7.^6

790

7.0

7. on

OBSERVERS
INITIALS

-56

ftft

B t/r2



PUMP TEST DATA SHEET FOR SHfrT ftr

PROJECT NAME:
PROJECT NUMBERS
DATE; JO-1-ft

NUMBER:
r IN FEET:
STARTING KATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

tftf
74)1

OBSERVERS
INITIALS

A3

t/r2

01 \\<

Mr

: 10
O

'/IB

>jii/s(>
'M 1.11

\

1*7(0

A'.t.



to- 13-

PUMP TEST DATA SHEET FOR SNtrr OF.

PROJECT NAME:_
PROJECT NUMBER:
DATE: IP f i>/<&>

T IK FEET:
STARTING WATER LEVEL:

CLOCK
TIME
( 2 4 0 0 )

67;^

IID3

m^
/?*?/

1:

\o

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

^7

6/7
6.62-

I^JLS

OBSERVERS
INITIALS

A: 5".

R! t/r2



TESTDATX f tg IETro

NAMEi
KWECT KUMBEK,



PUMP TEST DATA SHEET FOR SMf FT OF

PROJECT NAME:
PROJECT NUMBER:
DATE: /O-7~

NUMBER; ,/£? ~<
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

Fi t/r2

$.7?
Una. £.72
311 &>

^-70 5

7-0*

- / S

•He

. c

nil

'5 ;



hi i<*

PUMP TEST DATA SHEET FOR jMtrr or

PROJECT NAME:
PROJECT NUMBER:
DATE; IQ-?-&

<£f> WELL NUMBER:
r IN FEET:

•«£•

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

17'

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

H C

t/r2

1" lit

of. /Y

O3'i 1 7

/ u
I/: N

/_£-: 2.0

/ /

"2-3 l

'.03

L

17

, Co

3

M'
fi.

"-5 oy



PUMP TEST DATA SHEET FOR 5Htrr or

PROJECT NAM£:
PROJECT NUMBE
DATE: ,0

CLOCK
TIME
( 2 4 0 0 )

61 1

/ / /o

(1 (o

".v<;

BER:
$&

KELL NUMBER:
Tr'̂ IN FEET:
STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

fS,

'14*

OBSERVERS
INITIALS

M C

J - 6

KG

J&

M 6-

5.0/5
5.0,2 t fa-

t/r2

A



PUMP TEST DATA SHEET FOR IMF rr t>f

PROJECT KAHE»
PROJECT HUMBERl
DATE I //}-«/-%,

WELL KUKBERi /Q-Z.
ar IN TEETt
STARTING KATER LEVELi

CLOCK
TIME
(2400)

/r. a -7

ELAPSED
TIME
(Mtn)

DEPTM TO
WATER
(Feet)

6. Of

OBSERVER
INITIALS

H
RECOVERY

t/r2 AH
(RESIDUAL
DRAWDOWN)

t/t'

S, acts'

S-W

nn



JEST DATA SHEET FOR

PROJECT
PROJECT NUMBERl
DATE;

WELL NUMBER: /O—
r IK FEET:
STARTING WAfER~LEVEL

CLOCK
TIME
(2AOO)

ELAPSED (DEPTH TO
TIME KATER
(Min) fl(Feet)

OBSERVERS
INITIALS



1C

I o 11

:<A/*6

PUMP TEST DATA SHEET FOR 5Hr rT or

PROJECT NAME:
PROJECT NUMBER:
DATE; fO- i

WELL NUMBER:
r IN.FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

IU
&•/?

ELAPSED
TIME
(Kin)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A-r

L H t/r2

top-

H--CQ

//C



•J

2 J. .''

" ' ' '

\ 4
f

.PIMP TEST DATA SHEET FO* ,H-r,

PROJECT NAME:
PROJECT NUMBER:
DATE: .. J O i " ^W^

NUMBER:
IN FEET:

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

oG ;
. o

/-.v

0

1755-

ELAPSED
TIME
(Kin)

8

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

-SC-

R t/r2

/ 9 - i . S A
A.- i



PUMP 7EST DATA SHEET FOR ... ____
fcMrrr an

PROJECT NAME i
PROJECT NUMBER?
DATE i /0- /Y-S

KELL NUMBERt
* IK FEET i
6 T APT ING KATER LEVEL s

10

CLOCK
TIME
(2400)

ELAPSED
TIME
(M1n)

DEPTH TO
WATER
(Feet)

&L

OBSERVER
INITIALS

H
RECOVERY

"/( JlJ '

t/r2
/ AH

(RESIDUAL
DRAWDOW^

t/f

'Dig 6,

It
S'.C,

10-i

nil



PUMP TEST DATA SHEET FOR SMf rT or I

PROJECT NAME:
PROJECT NUMBER:
DATE; .{.Q lip

WELL NUMBER:
r IN FEET:

/Z~"2.

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

B t/r2

*/-'» 3

Y.2LO

U.IT,

,

:&
."",£.

fi*

W65
11 •



TEST DATA SHEET TO*

. ..« FEETi .
BT A»T INC KWER



\o'

\o'

PUMP TEST DATA SHEET FOR SHLrr or

PROJECT NAM£:_
PROJECT NUMBER:
DATE:

WELL NUMBER; 3~
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

Li±

loi

ELAPSED
TIME
(Kin)

DEPTH TO
WATER
(Feet)

)7-

37- 6

57,

OBSERVERS
INITIALS

i f l .R .

Me

B

.sv:

£\t"is. us* f

t/r2



PUMP TEST DATA SHEET FOR SHtrr nr

PROJECT NAME:
PROJECT NUMBER:
DATE: it

OD WELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A K t/r2

; 20 Ift.W

01

7

T-2<

f'.Jl



*

PUMP TEST DATA SHEET FOR SHLCT_ .. or.

PROJECT NAME: Fi>-A LrliO.
PROJECT NUMBER:_
DATE: iciji. /</

WELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

.9- '

07 '.34

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

, 7-7

<? 0.7-0

tin

OBSERVERS
INITIALS

/I-T.

A H t/r2

\

'



»UHP TEST EATX

KWECT KUMBEHt NUMBERt
IN FEETi

STARTING

" " (RESlSuAL ' tXt'



\o•r*

P

PUMP TEST DATA SHEET FOR
*MF FT ftr

PROJECT NAM£:_
PROJECT NUMBER:
DATE: /& - 7 w

NUMBER:
r IK FEET:

& / /

STARTING WATER LEVEL:

CLOCK
TIME
( 2 4 0 0 )

ffn

a/;/?

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

SS.01

5̂0

OBSERVERS
INITIALS

ffi

t/r2



PUMP TEST DATA SHF.ET FOR SHtri or.

PROJECT NAME:
PROJECT NUMBER:
DATE: /h

WELL NUMBER:
r IK FEET:
STARTING KATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

Fl t/r2

fc/77 fl.

ar.z

err.

,' 7

07; ID
9/2( ffr

KG/



PUMP TEST DATA SHEET FOR JHtrf or

PROJECT NAME:
PROJECT NUMBER;
DATE; 10/H/&'

LlA WELL NUMBER:
r IN FEET:

JJ

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A/C,

t/r2

\°
79

/J; /7 fit. 7*4

) K'':; -?J D v.-sy.-

05; //

f- -V



i

tolrtlt<>

lolidtt

I0//b/ft,

fcW7/*Tl

I 1P f

\- S2*L2E!L£w^VraEi roR ^
1 PROJECT XAH- fi7-'- — ~"~" — -^P— V

1 *ROJECT KUM
t \_ftefJcfr c®
fc •f-'S^ — ̂ ^,
BERT ~"
- -- — —

— . — .
VELL KUKBERt ' -£te* // 1
» «-«.* ^At^. - — r T *.;_• • y / i

IK FEETi .— ~ . !
DATE»_ /p-/v-^ - —1 — STARTING KXfElTLIvrr:

•••••̂ ^^ •̂—^^^^ " • • •* •* •'£» V f- i_« •i ^ "* ******

1 CLOCK
TIME
(2400)

•̂•î ^— . _

I — —r™^̂ "̂*"i*̂ ^M*̂ *"̂ î̂ ^̂ M

L ĵ̂ _
f ey,TjQT

GaEI
L/a'/flr<^?7~
23. (?r •

UiLL,r ' — i
UiVLj— i

33:aoL \

piEE]
uSj
t±J
^J~mj
^nj
md-^ — izzJnzj•^ •r 1zzj^njnnL̂

T -i p-

ELAPSED
TIME
(Hin)

j ~PZZ
tzitzztzz:tzz:tzz~FZZtzitzzjtzijtzttzzj
rtzj^ I

—J
ZZJ~̂zj

ZZJ^zzj^^

1 DEPTH TO
[WATER
(f>et)

^*— — i — ••.-• .i1 —

WHH[tor
Ui .q>7
pv.v^r

?^^3

Lf-3.&,.r2
L£^LL_

im±.
f3.3(*

Gz-ofeHry/,f/ n
tzdtj— j
zH
^4zzjI 1mj•^ •

zj
ZHJzui^J

T
lOBSERVtl
llMTIAl.!

]

\J&~
11 <Se

K£G,

j i-p "i— »/ *

EiEi — •
] Je

1 3c

r^Isc
€c

U& j

\~\Htj— 1mdzj
IZJzjzjzzl— 1zjzn
ZZI

3 Hi RECOVERY

A-—~— ̂ — ̂J ~

^^tzz
F—

tzitztzzf — _ - - III 1r itzjtzzjtzjtzj— jzzjzzj^zj
~~1: 1
zzi

t/r2

T » n î ii ,n - - ,

P: ~

ftzz:r»• ^^r
|ZZ
tzzFZZ
L .n
1 _-l 1tzztzzjtzzjtzzjtzi
ZZJ
-ZZJ
ZZJ-^zj
ZZJr^
"""""̂ ""̂ ^̂ •̂̂ •̂ •̂•i

"*™^̂ -̂̂ ^— ̂ ^^^ ĵ... 1zzi^zzlzzt

•
1

I AH
(RESIDUAL
DRAWDOW^

-ii — —^^^^ "̂̂ ••̂ •̂ •̂ •fc.-

^^tzz:tzztzztzz
tzzFZZ:tzz:FZZi j
tzttzj

— ̂  1

— • • 1

ZZJ
^zjzzjzzj
ZZJ
ZZT
ZZI

t/f .

1»̂tzztzztzztzztzztzzFZI
I i

LZZJuzz
fZZiFZJFZJ— ̂^—«.™_J

ZZj
LZZJ
ZIJzznzjzzi
^ZJ
ZZJ

^
~~^~~ ifff-L_J



,t,

iff

\o'

PUMP TEST DATA SHEET FOR SHE FT /

PROJECT NAME: /
PROJECT NUMBER:
DATE: fO -»7-~

NUMBER: £ T-T
r IN FEET:
STARTING WATER LEVEL

CLOCK
TIME
(2400)

13: 1C,
3

lo

°i;SO

W.1V
01 :

. OS

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

11-U

7 1.'/

71.75

ff-SA

-5^ C
83-6^?

OBSERVERS
INITIALS

5c

A?

H t/r2



FOR

HAKE-
PROJECT
DATE: 10-

WELL NUMBER:
r IN FEET:
STARTING WATEITLEVEL

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A ft
n,/:

DfG,

if'̂ Y f

:5; 6,.

V
/v ?/

A >

r. 53

Kll



PUMP TEST DATA SHEET FOR SMtET OF

PROJECT NAME:
PROJECT NUMBER:
DATE: IQ/>'/<& '

'tV> 1-lQ. KELL NUMBER:
r IN FEET:
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

n t/r2

H 6
>j

.0 1T7.I3

\ti 7. / 3

// '•
3~.fi.

nit *
f.o

/̂ri'' lî > 3*7. 72 DRO-

05.5-5

88-37

/405



>

u-v\
/

/V-I7JI

}

f

*»
M
DA

CLOCK
TIME
(2400)

]S;53
73 • VI
/&yy
Ji:27

tOJECT KAM
OJECT KUM
TEl /<?-/"/

Ei Fe&ti* ^7f>
BERi

OK?

KELL KUKBERi /^ - /
r IK FEBTi
STARTING KXTER tEVZLi

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

<^J5

^$.5?
PO^
^QJ3

OBSERVE!
INITIAL!

&

AT.
j£i

flB

I
H

RECOVERY
«*

(RESIDUAL
DRAWDOWN

t/t' -

an •



Appendix 20

GW-25 Removal Log

RESOURCE ENGINEERING



SUMMARY OF GW-25 WELL REMOVAL

DATE TIME

9/20/86 09:45

EVENT
A Failing Holemaster 1250 was set up over GW-25 and plumbed

90 degrees from horizontal. The well's steel protective casing
was removed. A 5.5 inch diameter drill bit with a one foot long
guiding nose was centered over the opening of the well. Drilling
fluids consisting of fire hydrant water, bentonite jel, and mica
flakes were mixed.

COMMENTS
The steel casing and the six inch diameter F'VC surface casing

were loose in the ground.

DATE TIME
9/20/86 14:15

EVENT
Six inch diameter surface casing was beingjJnoved from the

ground in sections several feet long. No grout chunks were
brought to the surface.

COMMENTS
The six inch casing showed no signs of degradation. The

grout was erroded easily by jetted drilling fluids and was
brought to the surface as a grey-green sediment within the
dri11 ing fluid.

DATE TIME
'I 9/20/86 14:2O

EVENT
Extremely viscous material of an almost jelly consistency was

encountered at a depth of 17.5 feet. The material continued to a
depth of 22 feet.

COMMENTS
The material was apparently a very thick bentonite jel

mixture. While drilling through this material, the six inch
casing was loose in the hole, and was pushed ahead of the drill
bit down the hole.



DATE TIME
9/22/86 O9:00

EVENT
Cement grout was encountered at 2.2. feet below the surface. The

majority of six inch diameter casing was removed from the hole.

DATE TIME
9/22/86 14:00

EVENT
Black oily fluids started bubbling out of the boring. HNU

readings were as high as eight ppm at the boring.

DATE TIME
9/23/B6 13:55

EVENT
Drilling stopped at 55 feet below the surface because the

drill bit seemed to have wandered out of the two inch diameter
PVC casing.

COMMENTS
It was determined that although the bit was no longer in the

two inch PVC, that it was still within the original boring, and
that well destruction was continuing - as evidenced by the
continued circulation to the surface of PVC cuttings, and grout
material. The grout material had reverted back to being
easily erroded by the drilling process, grout was only present
in the cuttings as a grey-green sediment. It was decided that
drilling would continue at a slow pace - guided by a study of
drilling rate changes and cuttings.

DATE TIME
9/23/B6 16:10

EVENT
The drill bit wandered into natural materials at 64 feet.
The path of the well was refound using a regular 4 3/4 inch
diameter drill bit.

COMMENTS
It appeared that difficulties in maintaining the/path of

the well were due to two reasons. First, the grout /was
apparently not hard enough to prevent the two inch PVC casing
from moving around in the hole as the drill bit rotated on it.
Second, due to the flexibility of the original drilling rod used
to install the well, the boring did not remain vertical with
depth, but deflected in various directions.

DATE TIME
9/23/86 16:30



EVENT
Hard grout material was encountered at 65.5 feet and continued

to 70 -feet below the surface. Below 70 feet the original
boring was lost., and all cuttings suggesting well destruction
stopped circulating to the surface. Drilling was terminated 75
feet below the surface in natural materials.

COMMENTS
It was decided that the boring would be slowly widened using a

combination of increasing diameter drill bits and washing with
drilling fluids to try and find the location of the original
BW-25 boring which had apparently wandered to one side.

DATE TIME
9/25/86 12:46

EVENT
A 12 to 14 inch diameter boring had been drilled to a depth of

86 feet below the surface. The boring was apparently in natural
materials from 70 to 86 feet. Washing of the boring with a water
jet to attempt to uncover the original well boring was started.

DATE TIME
9/25/86 17:00

EVENT
A hole had been washed to a depth of 93 feet. The hole had

then been widened with a 4 3/B inch diameter drill bit. Samples
of materials from 93 to 97 feet below the surface had been
obtained with a split spoon.sampler.

COMMENTS
No indications of well materials were seen between 86 and 97

feet. The samples were of natural soils. It was decided that the
boring would be widened to 7 7/8 inches down to 97 feet, and
that the hole would then be grouted to the surface.

DATE TIME
9/26/86 14:12

EVENT
The boring had been tremie grouted to the surface with a 967.

cement , 47. bentonite jel mixture.

DATE TIME
9/29/86 07:00

EVENT
The grout seal was inspected. There was no

indication of settling or cracking.



Well GW-25 was not completely"removed. It is felt that the

well was removed to a depth of at least 70 feet. Below that

depth, the well probably remains intact. Because the shallow

aquifers may continue to a depth of 76 feet below the surface,

there was a six foot interval in which leakage could have

possibly continued to occur. To counteract this, the

boring was widened to at least 16 inches in that interval se-̂ »

-̂o--tTopL''f ul l-yAexpose the remaining well casing so that it would

be plugged during the grouting process. The results of the REI

10-1 RUN #2 Pump Test ftagĝ paz. confirm fe^^t this approach was

successful 1.



DATA GATHERING TECHNIQUES:

Water Level Monitoring: Water levels were measured with an
Insitu Hydrologic Analysis System
Model SE200 equipped with pressure
transducers (accurary +-0.03 ft).
Insitu measurement accuracy checked
with manual readings taken with Well
Wizard Series 6000 well sounders
Fluid levels in the on-site pond were
measured manually with a staff gauge.

Pumping Rate Monitoring: Flow rate was measured at the pump
discharge with a 5 gallon bucket and
stop watch (accuracy =0.2 gpm).

Meteorological Events:

Atmospheric Pressure,
Atmospheric Temperature,
and Relative Humidity: Weathermeasure Metrograph with a 7

day drum graph. See Section

Start and Stop Times
of Rain Events, Cloud
Cover, Wind, and Misc.
events: Visual observation with record main-

tained in a log book

5 - 5 4



Appendix 21

Deep Aquifer Groundwater Analysis Reports

RESOURCE ENGINEERING



ENVIRONMENTAL
C I Lr TESTING and CERTIFICATION

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4777 RESOURCE ENGINEERING RES27514 WREI 11 860828

ETC Sample No, Company Facility Sample Point Date Time rtours

NPDES
Number Compound

Arrotrln and Acrylontrrltc valnc* arc. «crc«n only.

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvinyl ether
1 IV Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 ,1-Dichloroethane
15V 1 ,2-Dichloroethane
16V 1 , 1-Dichloroethylene
17V 1 , 2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methvl bromide
21V Methyl chloride
22V Methylene chloride
23V 1 , 1 ,2,2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V 1.1 .1-Trichloroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V trans-1 ,3-Dichloropropylene

Results

Sample
Coficen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

100
100

4.4
10
4.7
2.8
6.0
3 . 1

10
10

1 .6
2.2

10
4.7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 .1
6.0
1 .6
3.8
5.0
1 .9

10
10
10

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

113
96
98

99
102
101
101
104

0.
103
103
110
100
105
100
100
102
101
109
106
90

103
99

101
100
104
102
98

103
103
101

;QC Matrix Spike

Unspiked
Sample

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Co ric eh:.
Added
uo/l

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

76
77
98

82
105
101
90
91
0.

102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



ENVIRONMENTAL
CIO TESTING and CERTIFICATION "'

SEP 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

jCrtam of Custody Data Required for ETC Data Management Summary Reports

N4777 RESOURCE ENGINEERING RES27514 WREI 11 860828
El»ps«a

ETC Sample No/ Company Facility Sample Point Date Time Hours

NPDES Compound
Number .:,.

1A 2-Chlorophenol
2A 2,4-Dichlorophenol
3A 2.4-Dimethylphenol
4A 4 ,6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
11A 2,4,6-Trichlorophenol

Results

Sample:Concen.
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

3.3
2.7
2 .7

24
42

3.6
2.4
3.0
3.6
1 .5
2.7

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.82
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit. :

Added •;
v/ug/1 :. '.:•:

100
100
100
100
100
100
100
100
100
100
100

:- ..•'.*.. .,
•Ret 6V;

75
67
68
67
74
71
39
60
56
38
80

. QC Matrix Spike

Unspiked
:'• Sample
> : - . . ug/1 .

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added

v, ug/1

104
104
104
104
104
104
104
104
104
104
104

%
Recov

75
74
70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
" """ Cff*Lr TESTING and CERTIFICATION

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N4777 RESOURCE ENGINEERING RES27514 WREI 11 860828
Elapsed

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
28 Acenaphthylene
38 Anthracene
48 Benzidine
5B Benzo
6B Benzo
7B Benzo
88 Benzo
98 Benzo

a anthracene
a pyrene
b fluoranthene
ghi)perylene
k) fluoranthene

10B bis(2-Chloroethoxy)methane
11B bis(2-Chloroethyl) ether
128 bis(2-Chloroisopropyl)ether
138 bis(2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

168 2-Chloronaphthalene
1 78 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a,h)anthracene
208 1 ,2-D.Lchlorobenzene
218 1 ,3-Dichlorobenzene
228 1 .4-Dichlorobenzene
238 3 , 3 ' -Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
268 Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
308 1 ,2-Diphenylhydrazine
318 Fluoranthene
328 Fluorene

Results

Sample
Concen ,

ug/1

NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/1

1 .9
3.5
1 .9

44
7.8
2.5

10
4.1
3.5
5.3
5.7
5.7

10
1 .9

10
1 .9
4.2
2.5

10
! .9
1 .9
4.4

17
10
10
10
5.7
1 .9

10
10
2.2
1 .9

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

Concen .
Added
ug/1

100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100
100

%
Recov

77
78
76
53
75
67
73
-

66
74
81
99
79
72
66
74
82
77
-

72
64
69
69
36
15.
70
85
83
76
91
81
82

QC Matrix Spike

Unspikcd
Sample

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104

' 104
104

0
104
104
104
104
104
104
104
104
104
104
104
104
104

%
Recov:

79
81
77
74
71
44
60

66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19.
66
79
78
69
90
87
82



ENVIRONMENTAL
CIO TESTING and CERTIFICATION "

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

.. . ' • • • . • • : Chain of Custody Data Required for ETC Data Management Summary Reports . • '

. N47ffl-fiESdURC^lNeiNeERII^G ': .;•: RES275.4 WREI 11 860lM '" ', ' ^: :
• . . . ••..•: : : . ' . . . : • . . • • - . . ' • ' ' • / : • • • • . . r . . . v ' • • . . • - • • . ' • ' . ' - • • ' Elspsea '

ETC Sample Nd:. . .... ::. . Company • - :.; . .' •'.; .. Facility '• Sample Point Date .Time Hours

NPDES Compound : : : /
Number : :. . : • .•

33B Hexachlorobenzene
348 Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenod .2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2 ,4-Trichlorobenzene

A __ _ _ _ _ _ _

Resul ts

Sample
Concen .

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

: MDL .
. ;

:ug/l .

1 .9
.90

10
1 .6
4 . 7
2.2
1 .6
1 .9

10
10

1.9
5.4
1 .9
1 .9

QC Replicate.

: First .•:
ug/l,::

ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND

^

Second
.;. us/ 1.-,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1 ;

100
100

0
100

0
100
100
100

0
100
100
100
100
100

%
Recbv.

74
57
-

52
-

77
69
75
-

76
86
77
80

102

QC Mat rix Spike

Unspiked
Sample
,. "9/1 '.';

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/i

104
104

0
104

0
104
104
104

0
104
104
104
104
104

___^^te— —

%
Recov

72
73
-

79
-

80
66
74
-

72
86
75
85

109

(̂ ••MMVM^H



ETC TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (QR20)

SEP 15, 1986

Chain of custody Data Required for ETC Data Management summary Reports

N4777 RESOURCE ENGINEERING RES275t4 WREI 11 86082 &

ETC sampl* MS. Caafrsny F8ti.lS.it Sample P<SIM DM* TU»t Hour*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2,4,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

i |FB CM Control linit.
Mvivory LlMlt* Only

Amount

.250

.250

.250

100

100

100

50

50

50

-

X Recovery

99

105

100

42

56

59

95

67

86

-

Control Limits . ;;:3 :

L6W6r

88

86

76

10

21

10

35

43

33

24..

Upper v.i:.:

1
1
1

10

15

14

94

100

123

1

1

14

16

141

154..
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ENVIRONMENTAL
CIV* TESTING and CERTIFICATION

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4775 RESOURCE ENGINEERING RES27514 WREI 7 860829 1230 1

ETC Sample Mo, Company Facility Sample Point 0»t« Time rtburs

NPDES
Number Compound

fl/matr/n end Aervtontir itc valuta arc. screen i»>y.

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvinyl ether
I IV Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 , 1-Dichloroethane
15V J ,2-Dichloroethane
16V 1 ,1-Dichloroethylene
17V I ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethyibenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1 .1 ,2,2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V I ,2-Trans-dichloroethylene
27V 1 ,1 ,1-Trichioroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V trans-1 ,3-Dichloropropylene

A Rtcovtry normally variable utinq tvtabliffhcd ntthodofo^y.

Results

Sample
Concen .

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

«DL
ug/i

100
100

4.4
10
4.7
2.8
6.0
3.1

10
10

1 .6
2.2

10
4.7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 . 1
6.0
1 .6
3.8
5.0
1 .9

10
10
10

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Reccw

113
96
98

99
102
101
101
104

0.
103
103
110
100
105
100
100
102
101
109
106
90

103
99

101
100
104
102
98

103
103
101

QC. Matrix :Spike ...

Unspiked
Sample
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cone eh ::
Addedf

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

%. -, -. .•
• .'-• .

Recov'-

76
77
98
-

82
105
101
90
91
0.

102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



ENVIRONMENTAL
• ""' C J Wr TESTING and CERTIFICATION •• • ' - . ,

SEP 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

Chain of Custody Data Required for ETC Data Management Summary Reports

N477S RESOURCE ENGINEERING . RES275U WREI 7 860829 1230 I
Eispsea

CTC Sample tfcr. Company Facility Sample Point 0»t« lime Hours

NPDES Compound
Number

1A 2-Chlorophenol
2A 2,4-Dichlorophenol
3A 2,4-Dimethylphenol
4A 4,6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
11A 2,4,6-Trichlorophenol

Results

Sample
Concen ,

ug/1

ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND

fiDl
ug/1

4 .1
3.4
3.4

30
53
4.5
3.0
3.8
4.5
1 .9
3.4

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
NO
ND
ND

2.82
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

100
100
100
100
100
100
100
100
100
100
100

%
Recov

75
67
68
67
74
71
39
60
56
38
80

QC Matrix Spike

Unspiked
Sample
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

104
104
104
104
104
104
104
104
104
104
104

%
Recov

75
74
70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
C 1 ^ TESTING a n d CERTIFICATION ' ' , . , , . , , , ,

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Oa<a Required for ETC Data Management Summary Reports

N4775 RESOURCE ENGINEERING RES27514 WREI 7 860829 1230 I

ETC Sample No, • Company Facility Sample Point Date Tim« Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a)anthracene
a)pyrene
bjf luoranthene
ghi)perylene
k)f luoranthene

108 bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
148 4-Bromophenyl phenyl
158 Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
188 Chrysene
198 Dibenzo(a,h)anthracene
208 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
228 1 ,4-Dichlorobenzene
238 3,3'-Dichlorobenzidine
248 Diethyl phthalate
258 Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
28B 2.6-Dinitrotoluene
298 Di-n-octyl phthalate> '-c* 1 ,2-Dipheny i < vclrazine

>' ' noranthene

Results

Sample
Concen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

140
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND

KDl
"9/1

2.4
4.4
2.4

55
9.8
3.1

13
5.1
4.4
6.6
7 .1
7 .1

13
2.4

13
2.4
5.3
3.1

13
2.4
2.4
5.5

21
13
13
13

7 .1
2.4

13
13
2.8
2.4

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

Concen.
Added
"9/1

100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100
100

%
Recov

77
78
76
53
75
67
73
-

66
74
81
99
79
72
66
74
82
77
-

72
64
69
69
36
15.
70
85
83
76
91
81
82

QC Matrix Spike

Unspiked
Sample
ug/i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
US/1

104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104
104
104
104

%
Recov

79
81
77
74
71
44
60
.

66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19.
66
79
78
69
90
87
82



ENVIRONMENTAL
C 1 \* TESTING and CERTIFICATION

' • • ' • " S E P 1 6 , 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Cham of Custody Data Required for ETC Data Management Summary Reports :• ••

: N4775 RESOURCE ENGINEERING 7^ ' KEiJiî î W Î'. 7 \;:: -'..'.' 81601829' 12J(J '"'':. 1

•ETC Sample Mo, Company >,'. •";; ....:" ' • - Facility'.'.' SampJe Point .• Date .. 'Time.' Hours •.,

NPDES Compound: :: : .: .
Number , • . ' • . . • • • • . • • . . " • • '•/.''. . • '••-.- ' • • ' • •

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno( 1 ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitro'benzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
468 1 .2,4-Trichlofobenzene

Results

Sample..;.-,
Cone en . '•;;

"9/1 i;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TOL:

..: "9/1

2.4
1 .1

13
2.0
5.9
2.8
2.0
2.4

13
13
2.4
6.8
2.4
2.4

QC Replicate

first
: U8/1 .„

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

__A

Second.
. "9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cone en .
Added
ug/1

100
100

0
100

0
100
100
100

0
100
100
100
100
100

%
Reco*'1

74
57
-

52
-

77
69
75
-

76
86
77
80

102

QC Mat rix Spike

Unspiked
Sample

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1 .

104
104

0
. 104

0
104
104
104

0
104
104
104
104
104

•

%
Recov

72
73
-

79
-

80
66
74
-

72
86
75
85

109

M ĤMMBamHB



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (OR 20)

SEP 15, 1986

Chain of custody Data Required for ETC Data Management summary Reports

N4775 RESOURCE ENGINEERING RES27514 WREI 7 86082 1230 1
E lapsed

ETC sample Ha. camoaoy Facility swttpl* Polfti 04t« TIAA Hour*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -D5

2-Fluorophenol

2.4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• IFB CPU Control liNIM

• • Mvicory LtMlt* Only

Amount
*gf«"

.250

.250 r

.250

100

100

100

50

50

50

-

7, Recovery

99

105

106

43

58

47

112

68

58

-

cofttfol Limits rfa ;,:::/

LOWer

88

86

76

10

21

10

35

43

33

24«

Upbe':r ,:-%,:.

1
1
1

10

15

14

94

100

123

1

1

14

16

141

154..
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ENVIRONMENTAL
C 1 i^ TESTING and CERTIFICATION

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4776 RESOURCE ENGINEERING RES27St4 WREI 12-1 860829 1430 t
£i»p««a

' ETC Sample No, Company Facility Sample Point Date Time rtours

NPDES „ _ ^
Number compound
* W I ' V v * Aerti^r/n o*d Hcry(t>nttr-)f* value* »* *tr»*t» only.

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvinyl ether
I IV Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 , 1-Dichloroethane
15V 1 ,2-Dichloroethane
16V 1 ,1-Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1 ,1 ,2,2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V 1 ,1 ,1-Trichloroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V trans-1 ,3-Dichloropropylene

B Recovery nornally variable uainq established Methodology.

Results

Sample
Concen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4.95
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/1

100
100

4.4
10
4 .7
2.8
6.0
3.1

10
10
1.6
2.2

10
4.7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 .1
6.0
1.6
3.8
5.0
1 .9

10
10
10

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

113
96
98
-

99
102
101
101
104

0.
103
103
110
100
105
100
100
102
101
109
106
90

103
99

101
100
104
102
98

103
103
101

QC Matrix Spike

UnspiKed
Sample
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND '
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov:

76
77
98
-

82
105
101
90
91
0.

102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



7- Clix TESTING and CERTIFICATION " ; ' ' "

SEP 13. 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4776 RESOURCE ENGINEERING RES27514 WREI 12-1 860829 1430 1
Elapsed

ETC Sample No, Company Facility Sample Point Date Time Hours

NPDES Compound
Number

1A 2-Chlorophenol
2A 2,4-Dichlorophenol
3A 2,4-Dimethylphenol
4A 4 ,6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
11A 2,4,6-Trichlorophenol

Results

Sample
Concen,

ug/i
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/1

3.8
3 .1
3.1

28
48

4 .1
2.8
3.4
4 .1
1 .7
3 .1

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.82
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/1

100
100
100
100
100
100
100
100
100
100
100

%
Recov

75
67
68
67
74
71
39
60
56
38
80

QC Matrix Spike

Unspiked
Sample
ug/i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/l

104
104
104
104.
104
104
104
104
104
104
104

%
Recov

75
74
70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
C I W TESTING and CERTIFICATION

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N4776 RESOURCE ENGINEERING RES27514 WREI 12-1 860829 1430 1

ETC SampJe No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
86 Benzo
9B Benzo

a anthracene
a pyrene
b fluoranthene
ghijperylene
k) fluoranthene

lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobsnzsns
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

2.2
4 . 0
2.2

51
9.0
2.9

11
4 .7
4.0
6.1
6.6
6.6

11
2.2

11
2.2
4.8
2.9

11
2.2
2.2
5.1

19
11
11
11
6.6
2.2

11
11
2.5
2.2

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/i

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank ;
Data
ug/1 £

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

.Concen . /
:.: Added :
' '•"'• IIO/I ""':-./.. : uy/ A . •:-

100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100
100

%'" : •'.
•.:•.

Recov

77
78
76
53
75
67
73
-

66
74
81
99
79
72
66
74
82
77
-

72
64
69
69
36
15.
70
85
83
76
91
81
82

,,:;:.. ,,.QC Matrix Spike

Unspiked
Sample

:••:.. -ua/1 ;
. . . Uy/ A -. ;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added .

;,.' "9/1 i;
104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104
104
104
104

%
Recov

79
81
77
74
71
44
60
-

66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19.
66
79
78
69
90
87
82



ENVIRONMENTAL
C f Lr TESTING and CERTIFICATION

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

Chain of Custody Data Required for ETC Data Management Summary Reports . : '•...-.•. ••:. •

N4776 RESOURCE ENGINEERING RES27514 WREI V 2 - l ; 860829 1 1430' v > ! . . ?

ETC Sample No, Company Facility Sample Point •- : Date '• Time-' Hours

NPDES Compound
Number ;

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
378 Ihdehod ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nit rosodimethylamine
42B N-Nit rosodi-n-propylamine
43B N-Nit rosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 . 2 ,4-Trichlorobenzene

Resu l ts

; Sample
Concen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

2.2
1 .0

11
1 .8
5.4
2.5
1 .8
2.2

11
11
2 .2
6.2
2 .2
2 .2

QC Replicate

First
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1.; ;:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Co'ncen .
Added .

: ug/1

100
100

0
100

0
100
100
100

0
100
100
100
100
100

%. :
Recov

74
57
-

52
- - -

77
69
75
-

76
86
77
80

102

QC Mat rix Spike . .

Unspiked
Sample :

• ' • ' : . ug/1 •••"

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

104
104

0
104

0
104
104
104

0
104
104
104
104
104

%
Recov

72
73
-

79

80
66
74
-

72
86
75
85

109



ETC ENVIRONMENTAL
TESTING anti CERTIFICATION

SEP IS

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (QR2O)

cnaln of custody Data Required for Etc Data Management summary Reports

N4776 RESOURCE ENGINEERING RES275)4 WREI 12-1 66062 1430 1

ETC Sample tio. . Ciyapany Faellliy Sample P6ini 0«i« tio« Hour*

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-05

2-Fluorophenol

2 ,4 ,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenrene-DS

2-Fluorobiphenyl

Terphenyl-DU

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• IfB CM Control LititB

•• Mviiory Linits Only

Amount

.250

.250

.250

100

100

100

50

50

50

-

X Recovery

97

101

98

37

50

47

90

56

125

-

Control Limits ,

Lower

88

86

76

10

21

10

35

43

33

24..

Upper

110

115

114

94

100

123

114

116

141

154..
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j.75
'176
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% R e 1 a 11 v e? A b u n d a n c: e

Peak Peak S t a t u sCr iterla

30-60X of Mass 95
Bast peal-- : - , iOG" , r •£•!!. a t i ve- abundance

I... «? 5 S than 1 % O'P M a !:: S 95

Greater triai'i SO/; of Mass
5--9% of Mass 174
95-101% o-f Mass 174

In jec'M. on I;<V:te: 09 /04/86
In . lact ic- TJ^H : 05 • 1 :-•

Run No: >C7617
Spec: tr- ur> No ; 155

57.54
100.00

0.00
84 . UV
7 . A i

84 . 85

?5 . 8?
S7.54

100 . 00
t;. ":--3
0 . 0 0

84. B9
£!.73

9? . 96
6 . 74

Ana 1yst:
r o c e s n; o ;•- • .xai i aC.d.._n.....C4
QC Batch:
SanpIes:

PI.-
O k

Ok



ENVIRONMENTAL

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

NPDES
Number . to.,,.M1 ̂  ,Ĵ !̂  *,"

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ethe
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

Volatile Compounds - GC/MS Analysis Data (QR01)

.Chain bf ••Custody Data Required -for ETC Data Management Summary Reports

N4778 RESOURCE ENGINEERING RES27514 WREI 3-4 8608281910 1

ETC Sample No* Company Facility Sample Point Date Time Hours

_ jrta

r

10V 2-Chloroethylvinyl ether
I IV Chloroform
1 2V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 , 1-Dichloroethane
15V 1 ,2-Dichloroethane
16V 1 . 1-Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride

1

23V 1 , 1 ,2,2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V 1 .1 ,1-Trichloroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V t rans-1 ,3-Dichloropropylene

«d nflttiotfolofy.

Results

Sample
. Concen .

ug/i
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND,
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

WDL
ug/l

100
100

4.4
10
4.7
2.8
6.0
3 .1

10
10

1.6
2.2

10
4 .7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 .1
6.0
1 .6
3.8
5.0
1 .9

10
10
10

QC Replicate

First
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND

Concen .
Added
ug/l

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

' %

Recov

113
96
98
-

99
102
101
101
104

0.
103
103
110
100
105
100
100
102
101
109
106
90

103
99

101
100
104
102
98

103
103
101

QC Matrix Spike

Urisp'iked :
Sample .•''..

U9/.1 :£

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added

: , ug/l ...

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18 .0

%
Recov

76
77
98

82
105
101
90
91

0.
102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



ENVIRONMENTAL
.,._.,. Uf^ TESTING ana CERTIFICATION """" ' ' ; ' , ","""< " ' "

r : SEP 13, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (OR 02)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4?78 RESOURCE ENGINEERING RES27514 WREI 3-4 860828 t9ld 1

ETC Sample No. Company Facility Sample Point Date Time Hours

NPDES Compound
Number

lA 2-Chlorophenol
2A 2,4-Dichlorophenol
3A 2,4-Dimethylphenol
4A 4,6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

IDA Phenol
I lA 2 ,4 ,6-Trichlorophenol

Results

Sample
Concen,

ug/1

ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1.

3.9
3.2
3.2

29
50

4.3
2.9
3.6
4.3
1 .8
3.2

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/1

ND
NO
ND
ND
ND
ND
ND
ND
ND

2.82
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• Concen.
Added
ug/1

100
100
100
100

TOO
100
100
100
100
100
100

%
Recov

75
67
68
67
74
71
39
60
56
38
80

QC Matrix .Spike ,:;,:.:: ;/v

.Unspiked
Sample

US/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cone eh ;•:• ':
Added'4".
ug/i.gx

104
104
104
104
104
104
104
104
104
104
104

..,,%..•;,

Recov:

75
74
70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
~" ' CIO TESTING and CERTIFICATION ~\

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3)

NPDES
Number:

Chain of Custody Data Required for ETC Data Management Summary Reports

N4778 RESOURCE ENGINEERING RES27514 WREI 3-4 860828 1910 1

ETC Sample No, Company Facility Sample Point Date Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
38 Anthracene
4B Benzidine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a)anthracene
a ipyrene
b) f luoranthene
ghi)perylene
k)f luoranthene

10B bis 2-Chloroethoxy)methane
11B bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
138 bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
198 Dibenzo(a,h)anthracene
20B 1 ,2-Dichlorobsnzens
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
:Concen,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

«DL
ug/1

2.3
4.2
2.3

52
9.3
3.0

12
4.9
4.2
6.3
6.8
6.8

12
2.3

12
2.3
5.0
3.0

12
2.3
2.3
5.2

20
12
12
12
6.8
2.3

12
12
2.6
2.3

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1 Ji

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

Concen .
Added

i;/,ug/l

100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100
100

%
Recov

77
78
76
53
75
67
73
-

66
74
81
99
79
72
66
74
82
77
-

72
64
69
69
36
15.
70
85
83
76
91
81
82

QC Matrix Spike

Unspiked
Sanip 1 e ;

ug/L f

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added

?! ug/1

104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104
104
104
104

%
Recov

79
81
77
74
71
44
60

-
66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19»
66
79
78
69
90
87
82



ENVIRONMENTAL
C f Vr TESTING and CERTIFICATION '

SEP 16.' 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

' ' . . ' . ! " . . . . . ] . ..Cham of Custody Data Required for ETC Data. Management Summary Reports ... . .

' N4778 ': RESOURCE EN f̂NEIERlNG /:; : ; ', .rtES275ii4" WREI 3-4 860828 191u ,•/ ''i 1
. •••:'.,;•:'•..• •' ••' . . • • • , .. ... • • : ; '.:.-. . • . . ••.'::' '•?•. •• '.' • • • - . .. ••• •..-• - • ; • •. • . .:•' . . - . - ' •;• . • .; • •' , ,.: Ei»ps«'d

.•ETC Sample No; . ..;./.. :. .. .Company. :.;;:. ::.. • . .. ;. ,.v.: Facility ... . . - . -•• ... Sample. Point ::. Date . • Time-; ...Hours .:

NPDES Compound '::: :
; ' . • '

Number : . . . . : . . ..,.;• ;.., .

33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene

, 36B Hexachloroethane
37B Indeno(l ,2 ,3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2,4-Trichlorobenzene

Resu l t s

Sample .
Concen .

ug/1 ..;:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

: " HDL.
:..:..:::'

U9/1, .

2.3
1 .1

12
1 .9
5.6
2.6
1 .9
2.3

12
12
2.3
6.4
2.3
2.3

QC Repl icate

First :
"9/1 ;>;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• Second
y:;ug/.l v...

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-

Concen .
Added
. "9/1 ;.

100
100

0
100

0
100
100
100

0
100
100
100
100
100

y, .
Recov

74
57

-
52

-
77
69
75

76
86
77
80

102

QC Matr ix Spike

Unspiked
Sample

ug/1 ;.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

104
104

0
104

0
104
104
104

0
104
104
104
104
104

%
Recov

72
73
-

79
-

80
66
74
-

72
86
75
85

109



ENVIRONMENTAL
TESTING and CERTIFICATION

SEP 15. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (QR20)

cnatn or Custody ftata ftequlr«a far etc data (Management summary Rapom

N477* Rtsauftce tNonceRiNG ftes2?si4 vwei 3-4 asoaa t$to t
£tc Samjii* NO. ComcHtny ^wliliy sample f>alfll 0«ic tioc Heur»

Compound

VOLATILE FRACTION (GC/MS)

Toluene-D8

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-05

2-Fluorophenol

2.4,6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

• i

it

rB CM Control Linit*

Rdvtiory Liitttt Only

Amount
«]{|e4

.250

.250

.250

100

100

100

50

50

50

-

"X Recovery

97

104

104

41

58

57

88

69

80

-

C6«troi limits.

Lower

88

86

76

10

21

10

35

43

33

24..

Up(>er

1

1

1

10

15

U

94

100

123

1

1

14

16

141

154..
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R u i"! N c
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i 0
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^TV* ENVIRONMEN
C I \+ TESTING ana (

TAL
CERTIFICATION

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4779 RESOURCE ENGINEERING RES27514 WREI 10-1 860828 1400

ETC Sample Her. Company Facility Sample Point Date Time rtours

NPDES „ _
Numbe r «*„„„, „, fc,?iSI!?.?«" --

1V Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvinyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 ,1-Dichloroethane
15V 1 ,2-Dichloroethane
16V 1 ,1-Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride

1

23V 1 , 1 ,2,2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V 1 ,1 ,1-Trichloroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V trans-1 ,3-Dichloropropylene

A Recovery norHai ly vorioole mint established Methodology.

Results

Sample
Concen,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MOl
ug/1

100
100

4.4
10
4 .7
2.8
6.0
3.1

10
10

1.6
2.2

10
4.7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 . 1
6.0
1 .6
3.8
5.0
1.9

10
10
10

QC Replicate

First
ug/1 a

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
i ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

113
96
98
-

99
102
101
101
104

0.
103
103
110
100
105
100
100
102

18.0 101
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

109
106
90

103
99

101
100
104
102
98

103
103
101

:pC Mat rix Spike

Unspiked
Sample
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

76
77
98
-

82
105
101
90
91

0.
102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



ENVIRONMENTAL --- - - —--
Cfw resr/A/G-ano1 CERTIFICATION

. -- ._;-,!.; vr/jr— - : : .": i- ! 1 ' ~. - . -h..^ — ._J .=.-;. J - ; ... . - - ,- SEP 13, 1986.
TABLE 1: QUANTITATIVE RESULTS "and QUALITY ASSURANCE DATA

. --. Acid Compounds - GC/MS Analysis Da tat (OR 02)
- - - - - - ...

• ~- • Chain of Custody Data Required for ETC -Data-Management Summary Reports

" N'4779" \RESOURCE ENGINEERING RESi75t4 WREI 10-1 860828 UOO

ETC Sample No, - - Company - - Facility ' ' Sample Point Date 'Time Hours

NPDES Compound
Number

1A 2-Ghloropheriol
2A 2,4-Dichlorophenol
3A,2,4-Dimethylphenol
4A 4,,6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
11A 2,4,6-Trichlorophenol

Results

Sample
Concen.

ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

MDU
ug/l

3.6
2.9
2.9

26
46
3.9
2.6
3.3
3.9
1.6
2.9

QC Replicate

First
ug/l

ND
ND
ND,
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/l

ND
ND

. . , ND-
ND
ND
ND
ND
ND
ND

2.82
ND

QC Blank and Spiked Blank

Blank
Data
ug/l

ND
ND

_ _ -.. . ,ND~-
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/l

100
100
100^
100
100
100
100
100
100
100
100

%
Recov

;75
67

. --68^
67
74
71
39
60
56
38
80

QC Matrix Spike :; ,

Unspiked
Sample
ug/l

ND
ND

. ._=ND__
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/liiv

1 04
104

, . .104--
104
104
104
104
104
104
104
104

. % • : - , •
Recov '••

75
74

r ,70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

SEP 16, 1986

tllPDES
Number

Chain of Custody Data Required for ETC Data Management Summary Reports

N4779 RESOURCE ENGINEERING RES275M WREI 10-1 860828 1400

ETC Sample No. Company Facility Sample Point Data Time Hours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo(a)anthracene
6B Benzoi
7B Benzo
8B Benzoi

alpyrene
b)f luoranthene
ghi)perylene

9B Benzo(k)f luoranthene
lOB bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
1 7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3,3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
32B Fluorene

Results

Sample
Concen .
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDU
ug/1
2.1
3.8
2.1
48
8.5
2.7

1 1
4.5
3.8
5.8
6.2
6.2

11
2.1

1 1
2.1
4.6
2.7

11
2.1
2.1
4.8
18
11
11
1 1
6.2
2.1

1 1
1 1
2.4
2.1

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

Concen .
Added
ug/1

100
100
100
100
100
100
100
0

100
100
100
100
100
100
100
100
100
100
0

100
100
100
100
100
100
100
100
100
100
100
100
100

%
Recov

77
78
76
53
75
67
73
-66
74
81
99
79
72
66
74
82
77
-
72
64
69
69
36
15.
70
85
83
76
91
81
82

QC Matrix Spike

Unspiked
Sample
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

104
104
104
104
104
104
104
0

104
104
104
104
104
104
104
104
104
104
0

104
104
104
104
104
104
104
104
104
104
104
104
104

X
Recov

79
81
77
74
71
44
60
-
66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19.
66
79
78
69
90
87
82



— ETC ENVIRONMENTAL- : ;
TESTING *nd-CERTIFICATION

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS arid QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPQUND^^^C/|̂ =A |̂l̂ SJS DATA (QR03)- -K~ • "• . - . . . . . . _ . „ „ . — . , _ _ _ _ .

Charh of Custody Data Required for ETC Data Management Summary Reports

N4779 RESOURCE ENGINEERING RES27514- WREI 10-1 860828 1400
E 1 ftp'46'd

ETC Sample No Company ' Facility s Sample Point Date Time Hours

r

>DES Compound
jmber

33B~Hexachiorobenzene '
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
JOB Nitrobenzene
JIB N-Nitrosodimethylamine
12B N-Nitrosodi-n-propylamine
13B N-Nitrosodiphenylamine
14B Phenanthrene
15B Pyrene
J6B 1 ,2,4-Trichlorobenzene

A Ptcovtry normally variable ustrvq estafel'SMd Methodology.

Results

Sample
Conceh'.

ug/l
• ND -

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

2 .1
.98

11
1.7
5.1
2.4
1 .7
2.1

11
11
2 .1
5.9
2 .1
2.1

OC Replicate

First
U9/1M:'

ND
ND
ND
ND:
ND
ND -'
ND
ND
ND
ND
ND
ND
ND
ND

:':: Secofltf":'1"-
,;:.;:.Ug/i;;£:::

F.< ; -fcllS^ND
ND
ND
ND:
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked. Blank

Blank
Data

/; ug/l;"-
- :

ND
ND

-. ND,
ND-
ND
ND '
ND
ND
ND"
ND
ND
ND
ND
ND

Coiicen. :

Added .
.:::•. .ug/1-/ -

ft

100
100o
100

0
100
100
100

0
100
100
100
100
100

• •£•"••••••:Rec6v

74
57

52
-

77
69
75

76
86
77
80

102

OC Mat rix Spike

Uns piked
Samp 1 e

V:; "9/1 :.:
- ,

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Coricen .
Added .

J . "9/1

1 04
104

, 0
- 104:

0
1 04 '
104
104

0
104
104
104
104
104

%
Recov

72
73

79
-

80
66
74

72
86
75
85

109



C f Ir TESTING and CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (OR 20)

cnain of custofly oat* mquiNMi for ETC Data *tana$«meffi summary topom

N4779 RESOURCE ENGINEERING RES275U WREI 10-1 86082 1400 0

ETC ssmtms M&. C&tt»»fty Futility SamjMe P61«T &M* TKat Heuri

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol -05

2-Fluorophenol

2.4. 6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

* IFB CPU Comrol linill
tt **"""' >•'""• *"'

AmodAt
ag|»d

.250

.250

.250

100

100

100

50

50

50

-

X ftucntfnpvI>f7WVVf J

97

104

101

43

54

59

86

62

62

-

SEP 15. 1986

Contra! Limits ,

lower

88

86

76

10

21

10

35

43

33

24..

Upper

1

1

1

10

15

14

94

100

123

114

116

141

154«
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Criteria Peak Peak S t a t u s
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NHJOT. r\JH~m rsiu-ns: Ni-m^

f./£-'~'i I-; .1

NMT)Q ^Lj-7?y^ rslwrn^ rJMIr .̂

"' •
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ENVIRONMENTAL
~ C I W TESTING and CERTIFICATION

SEP 8, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Reports

N4780 RESOURCE ENGINEERING RES27514 WGW-25 660628 1130

ETC Sample No, Company Facility Sample Point Date Time Hours

NPDES
Number lt Compound ^^

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvinyl ether
1 IV Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 ,1-Dichloroethane
15V 1 ,2-Dichloroethane
16V 1 ,1-Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1 .1 ,2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V 1,1 . 1-Trichloroethane
28V 1 ,1 ,2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
18V trans-1 ,3-Dichloropropylene

Results

Samp le
.:Concen ,

ug/1

ND
ND

101
ND
ND
ND
ND
ND
56.1
ND
ND
ND
ND
87.1
ND
ND
ND
ND
16.1
ND
ND

5.33
ND
ND
42.0
17.8
ND
ND
ND
ND

226
ND

MDL
ug/1

100
100

4.4
10
4 . 7
2.8
6.0
3.1

10
10

1.6
2.2

10
4 .7
2.8
2.8
6.0
5.0
7.2

10
10
2.8
6.9
4 .1
6.0
1.6
3.8
5.0
1 .9

10
10
10

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.73
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

113
96
98
-

99
102
101
101
104

0.
103
103
110
100
105
100
100
102
101
109
106
90

103
99

101
100
104
102
98

103
103
101

;QC Matrix Spike

Unspiked
Sample
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

Recov

76
77
98
-

82
105
101
90
91

0«
102
100
91

104
93

105
94
95

104
86

115
117
94

101
102
104
105
88
91

109
94
95



ENVIRONMENTAL
Cfis TESTING and CERTIFICATION

• - : • - : - : • • : • S E P 1 3 , 1986

TABKE 1: QUANTITATIVE RESULTS^fid^UALlTY ASSURANCE DATA
\ - ' '

_ •_: _ _ . " AcldjCompounds - GC/MS_Ana!ysis^Data_(QR02) . . . ._

Chain of Custody Data Required for ETC 0a*a Management Summary Reports s

N4r80 ftesott^ ENeiNEeRINd fttS275t4 , WGW-2S 860828 H 30

ETC Sample No^ Company Facility Sample Point Date Time Hours

NPDES Compound
Number

lA 2-Chlorophehol
2A 2,4-Dichlorophenol
3A 2.4-Dimethylphenol
4A 4-.6-Dini'tro-o-cresol
5A 2 4-Dinitrophenol
6A~2-Nitrophenoi
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
1 1A 2,4,6-Trichlorophenol

Results

Sample
Concen,

U0/1

ND
ND

3.15
ND
ND
ND
ND
ND
ND
89.2
ND

MDL
ug/1

3.3
2.7
2.7

24
42

3.6
2.4
3.0
3.6
1 .5
2.7

OC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.16
ND

Second
ug/1

ND
ND

- ND-
ND
ND
ND
ND
ND
ND

2.82
ND

OC Blank and Spiked Blank

Blank
Data
ug/1

-A ND "
ND

•: " -ND —

ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/1

T ,- 100

100
~1'00~

100
100
100
100
100
100
100
100

%
Recov

'' 75 =•
67

— 68~"
67
74
71
39
60
56
38
80

OC Matrix Spike

Unspiked
Sample

ug/1

' - ND
ND

:~ " - ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1

'• 1 04
1 04
104
104
104
104
104
104
104
104
104

%
Recov

••' 75^
74
70
53
62
75
36
62
46
44
85



ENVIRONMENTAL
C 1 V* TESTING and CERTIFICATION

SEP 16, 1986

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

Cham of Custody Data Required for ETC Data Management Summary Reports

N4780 RESOURCE ENGINEERING RES27514 WGW-25 860828 tI30

ETC Sample No. Company Facility Sample Point Oste Time flours

Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzoi
6B Benzoi
7B Benzoi
88 Benzol

a
a
b

anthracene
pyrene
f luoranthene

ghijperylene
98 Benzo(k)f luoranthene

10B bis 2-Chloroethoxy)methane
118 bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl
15B Butyl

ether
benzyl phthalate

16B 2-Chloronaphthalene
178 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a ,h)anthracene
20B 1 ,2-Dichiorobenzene
21B 1 ,3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3 ,3 ' -Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
278 2,4-Dinitrotoluene
28B 2,6-Dinitrotoluene
298 Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene
328 Fluorene

Results

Sample
Concen ,

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
11.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HDL
ug/1

1.9
3.5
1 .9

44
7.8
2.5

10
4.1
3.5
5.3
5.7
5.7

10
1.9

10
1.9
4.2
2.5

10
1.9
1 .9
4.4

17
10
10
10
5 .7
1 .9

10
10
2.2
1 .9

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

. ND
ND
ND
ND

Concen.
Added
ug/l

100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100
100

%
Recov

77
78
76
53
75
67
73
-

66
74
81
99
79
72
66
74
82
77
-

72
64
69
69
36
15.
70
85
83
76
91
81
82

QC Matrix Spike

Unspiked
Sample
us/ 1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/l

104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104

0
104
104
104
104
104
104
104
104
104
104
104
104
104

%
Recov

79
81
77
74
71
44
60
-

66
75
77
87
74
71
55
75
83
74
-

80
79
79
63
33
19.
66
79
78
69
90
87
82



^ENVIRONMENTAL
C f V' TESTING and CERTIFICATION •""

. . ' : . - . . ' . . : ' . • • - • • - . . . S E P 1 6 . 1986

: li-A&CE ;:Yf~au'&Nf ITATIVE RESuLî anCoiOT^YjrssuRANCE DATA
BASE/NEUTRAL COMPOUNDS - GO/MS ANALYSIS DATA (QR03)

Cham of Custody Data Required for ETC Data Management Summary Reports

N4780 RESOURCE ENGINEERING RES27514 WGW-25 860828 t 130
- - _ Elapsed-

ETC Sample No, Company Facility „ Sample Point Date Time" Hours

NPDES : ; : Compound
Number : •: .•:>...;

33B Hexachlorobenzene
34B~Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B He'xa'chTb roe thane

-37B1 Indeno (-l-f273-c ;d) pyrene
38B Isophorone- -
39B, Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
468 1 ,2,4-Trichlorobenzene

A Recovery nornolly variooK using established Methodology.

Results

Sample
.Concert

ug/1

ND
ND
ND
ND
ND
ND

7.83
ND
ND
ND
ND
ND
ND
ND

MDL
ug/1

1 .9
• 90

10
1 .6
4 .7
2.2
1.6
1.9

10
10

1.9
5.4
1.9
1.9

QC Replicate

Firsi
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND

JND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND

-ND '
JND -

-. .ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND

Cone en
Added
ug/1

100
100

loo
... -0...

100
100
100

0
100
100
100
100
100

%
Recov

74
57

52"';
-

77
69
75
-

76
86
77
80

102

QC Mat rix Spike

Unspiked
Sample
ug/l {;

ND J

ND
ND "

-ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen .
Added
ug/1 :

104
104
- o

~ 104-
. . 0
104
104
104

0
104
104
104
104
104

% • :
Recbv

72 -:

73

79
-

80
66
74
-

72
86
75
85

109



TESTING and CERTIFICATION
SEP 15. 1986

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Aqueous Matrices (OR 20)

Chain of custody Data R*qtrir*d for ETC Data Management summary Reports

N4780 RESOURCE ENGINEERING RES27SU UGU-25 86082 1130 0

ETC sample N6. C6«M>»/iy Faeiiii? sample Pal/it out tim* Heurs

Compound

VOLATILE FRACTION (GC/MS)

Toluene-08

p-Bromof luorobenzene

1 ,2-Dichloroethane-D4

ACID FRACTION (GC/MS)

Phenol-05

2-Fluorophenol

2,4.6-Tribromophenol

BASE/NEUTRAL FRACTION (GC/MS)

Nitrobenzene-DS

2-Fluorobiphenyl

Terphenyl-D14

PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate

* IF9 CM Control linitl

•• AtfviMrv Unit* Only

Amount

.250

.250

.250

100

100

100

50

50

50

-

% Recovery

100

102

98

85

56

63

111

83

85

-

coot i-o i limits.

L6W6f

88

86

76

10

21

10

35

43

33

24«

Upper

1
1
1

10

15

14

94

100

123

114

116

141

154..
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Appendix 22

REI 3-3 Pumping Test Data Sheets

RESOURCE ENGINEERING
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CALCULATIONS AND COMPUTATIONS SHEET
PROJECT*

SHR.IPrT; FLf>U>

a. 9

3.2

7.0

:?,<=>

3>,0

3.o
3.0

7,0

3 i i . l l

'̂36,

M

At

A

COMPUTED BY= DATE:.

CHECKED BY= DATE=,

J.t?

CO'- SI

.0

01 -

3.0

TT

- 77



PUMP TEST DATA SHEET FOR «HFFT nr

PROJECT NAME:_
PROJECT NUMBER:
DATE: & - II- «L

NUMBER:
r IN FEET:

^STARTING WATER LEVEL: ">L 22

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

H t/r2

\ /.

<?.< /&

V

9.77

12 '-37 (O.oi. 1.7 t
10.12
10.11 \

/o . 28
/P- 10. /?

/O.ZI
to. co

/R



PUMP TEST DATA RHFKT FOR SHEET OF

PROJECT NAME:
PROJECT NUMBERQ.1 <.-/</
DATE: 2 -It " '

WELL NUMBER:
r IN FEET: 0
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A H t/r2

70.86
10 Al

//.Ol

-Si.
3V

II.O&, s.e-y
11.
11. i

•tt / I . / 7

//. ao

// . ,24 N l . H X / 0
I 1C X/0
A 1 )

We

II. "57
17

2L

3.
So ft,

A 9*

i . / f /X/D



PUMP TEST DATA SHEET FOR ££1 3~ 3IICCT OP

PROJECT NAME:
PROJECT NUMBER:
DATE: g-U'&C

NUMBER:
r IN FEET:
STARTING WATER LEVEL: 7.5 flL,

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A H t/r2

3.77 x/tf

3.

160

. vv
30.

5"-
. I x/o°

a. 70 /o 3.^3

<**> 3 o 3- '2 "7

nl 'nn «*£&*+

oo 5/0 'P.
o

650 - "> . '< 7
/O.

2U1
"V

Q9OO
T)tfc>

/o N 3.33. ./o1 SO I

T V*
2"

0 Kit



>UMP TEST EAT* SHEET TOR 3"-*

I PROJECT UAH
PROJECT mm
BATCs ?

CLOCK
TIME
(2400)

01 *

0930

1
099S-

(El F f f E X / C H
*ERi J7^r-/V

KE1A WUMBERt '^EX 3-3 O.^p,,^
r IK FERTt ' O- /<b<2> '

/ / • ? / * & STARTING WATER LEVELi 7 ?p

ELAPSED
TIME
(Min)

2? 6 <o)

o.s
1

;.r

2
2.S-

3

3.JT

V

H.S

5

5.S

to

7

<g

9
/o

/J2

/V

/s-
17-

l<t

20

2S

30

DEPTH TO
HATER
(Feet)

)o.sH

10.0 ,S

9-79

l.sfc
9.VS

9.3^

9.2V

9-/7

9. /O

9-0^

?.99>5

?.9v'

*.W

?.?26-

?. 7V

?.fe?

?. 65^"

?.^9

^.'y^.
?.^r

*.3g

?.32

?.306"

g.20

?.w

OBSERVE!
INITIAL!

STOPP»«(<& WATER

H
RECOVERY

o.sz
0.7^"

o*V
,.09
1. /^
J/30

1.37

/. 44

i (i A

|— LJ

/. 60

/. fc!T

«. 7/

i ,Jd?

I . « U

. . = » !

2.00

2.&^

2 . I I

2. Ik

t/r2

/ .24 .E-2

.2.^-2 e-a

3.7? E-2

5.0^ E-2

6.30 E-2

7-6-fc E-2

».«2 E-2

/.o/ E-J

J./3 6-1

/ . 2 4> C-

f^^-^ E-l

/.si e-i

2.02 e-»

2. 27 E--I

2.S2 e-i

3.02 £-1 1

3^-3 E-.

3.7? E-i

H.2* c-i

L £ V E < _ ; /O.^V

(RESIDUAL
DRAWDOwij)

-a.«o

5.*-7

2.3H

2.23

2-11)

2.02

1.^5-

I.S8

l.»

J.78
1.72

i , f r7

.. fci

1, Si

l . H f c

t 411 , ™ 1

1. 32

1. 24

1. 2-1

1. !(,

2 22 1 V-"7*? ^ - ' 1 '• '°
1

a. 3^

2. MO

1

fe.3oe-i

7^ E-l

l.o9

t/f .

I1

/.17£^

UfcE**

5.91 Sfp.

•V.^ £fj

S.£^ 6t^

5.^ £^

A-5^E^z

JLJ0.6**

i fl p P+2

T- 9 P^2

/ .6»> ^2

/ .V9 e+«

/.J? E«

/,/! e*2
Q fl il ^r LJ

o Gk £ ^ _i

"?.^2 E-H

6.^/3- £-»• '

4-Oc? £•*•'

£-51 E-n

^,7(,e^' 1

</.6S e+i

J . ( , t /E+l

^ CO I
°-H^ |3.<?5 E+l

Iff/



PUMP TEST DATA SHEET FOR S>uqi_LOW
*HFFT

PROJECT NAME:
PROJECT NUMBER:
DATE: £-.)'

WELL NUMBER:
r IN FEET: 29'. 33,'
STARTING WATER LEVEL: .

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

t/r2

/7

/« 0/00

n.oO
o.oO

. 2V r>.oL>
,26 n.Ol

0<lO

lo ^".33

/ 8V/ n -. 36
5".

/ SV3

S. VV

. V6,
/ SV&

5~0

/ 8
I O.U
GMO
DMZ



PUMP TEST DATA SHEET FOR R £.}. $Hfl'»-™-l
3MCCT or

PROJECT NAME: Ft
PROJECT NUMBER; Z 73~- /I
DATE: S-//-86

WELL NUMBER:
r IN FEET: 3<? '. 33
STARTING WATER LEVEL: < , . / ? '

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

H t/r2

28 3". 6 9 X/fr '5"
.5". 7/ N

.5- 0,L>0
I 9/o 85" N

/9/S \

/ ? \

-7.3°

/ 9 V / •71

•7(0 3 - V l X / O^
/9.5V S/

2.0 o / 9/
-cr6"

2-0 f I / 0 1

2. 02- 1 / II £.03
1 1 <£>

31 lit

L
u [61 7

ni 7.
o



/I/ PUMP TEST DATA SHEET FOR VS SMflLLOoO «MFFT > OF

PROJECT NAME; French
PROJECT NUMBER; 7̂5"-/y
DATE: ft-n-gt/y-p.fe

WELL NUMBER:
r IN FEET; 39. 33 '

^3-5"

STARTING WATER LEVEL:

CLOCK
TIME
(2400)

o/o/
O2:n I

O8:Q 1

ELAPSED
TIME
(Min)

f

•572.
/

DEPTH TO
WATER
(Feet)

£.11

OBSERVERS
INITIALS

N

•2)0)

Ar

A H

0,1 <f

1, 00

/.or

/.07

t/r2

ci. o/ x//)"5"

X

3.

K./C "T-fr.l/X/

2 75X//Vi-J I T ̂ -̂  I '/ L̂

/nx/o' jf-.6̂ x/(

MA l*
(I



>UHP TEST DATA SHEET FOR 3-5

PROJECT KAXEi
PROJECT

ICELL _____
r IK milt • 3?.33rr

STARTING *ATER LEVELS

CLOCK
TIME
(2400)

9 '22

EL^SED
TIME
(Min)

DEPTH TO
MATER
(Feet)

(». 2V

OBSERVER
INITIALS

H
RECOVERY

o.oo

t/r2 /
(RESIDUAL
DRAWDOWN

•f- 0.01 i. 35 e-t

O.OI

0.02

O'.OS

O.OH

'/.07

/.or

/.03

t/t'

u.ov^,r

/.a"?
O.OS 1-02

. OH 6-6,

/£> O.O7 1.00

'. 2k II o.o?

12

If 0.12 O.IS'

O.

'.31 6." o.m 0.93

17

18 o.io 6.03
6.07 0.1$ <?.S3

.--Si" o.n

9:36. 21 0,50 O.?7

22 4.0V

23 O.22 /.OS 6-5"

Q.S31 * 3-79



*U«P TEST DATA SHEET FOR 3'3 c,

9ROJECT MAKE i

CLOCK
TIME
(2400)

9 -'

KELL KUMBERt ' ftei 3-3T
r XK FEETt ' 31.33
fTARTZNG ^./g

ELAPSED
TIME
(Win)

30

DEPTH TO
WATER
(Feet)

s.ii

OBSERVER
INITIALS

H
RECOVERY

t/r2
,RESIDUAL
IDRAWDOW^

t/t'

~0.?2

£-5-

0.?'

3.50 £ + 1

3. at £•

32 0.77

3V

S.13

1.53 0.7%

38 /.?' 0.7H

£30 D.35- 0.12.

0.37 O-7O

/o'.oo 2.02

S.I* O.H7 O.&O

(,0

/O '. 70 O.SH 3. ' O.S3

/O ••

/O: IS

II : OD O.HI

0.12 E-S O.3S



PUMP TEST DATA SHEET FOR R-^-1 3r SHCCT -- OP

PROJECT NAME:
PROJECT NUMBER; :
DATE: £-/(-&

NUMBER:
r IN FEET:
STARTING WATER LEVEL: <> fYl'

^-CLOCK-

(2400)
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A H t/r2

/ 8 ',*>£>'

i.o 0,00

o.ot
7,0 S o<o i
2,5 N o.ol 1 /,

>,

A

4,5

(ZSft: 0.1*1

ISA
\

10 ,0

4.71

12CA 7.

11. 6.2/5 O.K

l.cti

tJL D
(T



PUMP TEST DATA SHEET FOR 3-?» - <MFrT ftF *T

PROJECT NAME:
PROJECT NUMBERTa"7 <.-/</
DATE: K-II-K,

WELL NUMBER; r3~
r IN -FEET: /V .
STARTING WATER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

H t/r2

%'•<(* l.TZ
6,47 esA 1.20

.11-00

ft-OU I Ml
IMI 1

fi-IO ^0,0

!.<*<(

-7 ,

50,0 "7,07 i.io
51,0 .10

•7./7 //70-

-7, I.M

'•*& /.B
11 '-40 Zo.o "3.0J? l.ll

<><
90,0
Io0,0
1/0.0 /.IS

L ,0



<fc'

PUMP TEST DATA SHEET FOR SH4LCOU) <HrFT r>F

PROJECT NAME: £/£/V/L
PROJECT NUMBER;!-?*-/</
DATE: #~/ / - jPA /#-/!

WELL NUMBER:
r IN FEET:

CLOCK
TIME
(2400)

an -vo
3G-5Q

Al -00

'-to
3.1 -3-D

-3O

3.1 '50

'-00

00

07:

' PC?

0 f : 6 C^

STARTING WATER LEVEL

ELAPSED
TIME
(Min)

/VO-0

. O

t?

Tva1

870

DEPTH TO
WATER
(Feet)

T-01

OBSERVERS
INITIALS

AT:
A.r

r

A H

t.n

/.so

/,
A 99

t/r2

/.

"7 ' fj "> vV<~.

. -3 j • fa' \'/i/
~ 6



*UMP TEST DATA SHEET FOR *ei 3'3 SHALLOW . ^trtq ^ ^

*ROJECT HAW
*ROJECT VUM
t>ATEt $/

CLOCK
TIME
(2400)

OTH

cn&

Bl F lRCrOCH
IBERl J76"-/Y
2/8fc

\ ELAPSED
TIME
(Mln)

ZW

g^* 0

3.-S-

*Y.£-
s.^r

£
7

. *

/o

,l

/V

/S-

,7

/«?

-20

J2JT

30

35-

Vo

is
so
ss
<*0

6,*

71

DEPTH TO
WATER
(Feet)

7.2S"

7.2^

7.&S

7.23S

7.21

7-20

7. 17

7. /V

7.07&"

7-025-

t.vx
6.42

t & t ^f

(G* • o *

& . 77*

L.tl'

L.S2S"

f Lj | ^^fj* , ™j / •«J

6.33

&.2S-

k.itf

(.. I2±

(o.07D

(o.O2O

S.17

OBSERVE
INITIAL!

o-

KELL 1HUMBERijfsHAULow OSSFRV
r IK FEETt •' IA-H2.
6TAXTZNG; WATER
STOPPING- WA"T£TR

H
RECOVERY

D.Oto

0.02

o.o-l

o.or

0:0?
O . M

<p.»7

o.W-

0.30

a 33
0.3S

0.H4

O.H.7

a fei
0.72

o.gs
o.^z
/.oo

A Ofc

/.;2
/. i«
/. ^3

/ .2B

t/r2

•

/.5« E-5-

.2.63 E-5"

5.4? e-s-
5.70 e-s-

3.'̂  e>s-
3.60 E-S"

H.SO e-^

S.W E-5-

6.30 E-S"

4.75" e-s
7.4>5" e-s

?,s$- £->

9.^o f-A-

1.13 6-H

I.&5 E-H

/.S? E-4

|.?D E-H

.2.03 e-H
J.A5- £-«*

an? 6-4

5.70 £-4

5.W ^
3 20 E-H

LEVEL t «5".57
LCvet/ T-.^-i"

(RESIDUAL
DRAWDOW^

- / .*?»

1.^7

f . ^ M

/ .^JS

t/t' -

J

lW*Kfi
rf8*/oz

i.62>/oz

i.^x/o2-

'. ̂ O | .27X/02"

/,*7
/ , % !

1-76,

/. 62

/.^

/./**/</
S.f^r/o7

7^gA/^'

6.^2A/^'

^.00*/0'

/.to 5.3/A/o-

/. ^rf JT./^A/-/ '

l.Sl

1.37

l.2(~

I, IS

1.0(0

o.n
0.^2

o.«fc
o. so

t'

f.53A/£>'

3.^4 x/C?'

S 05 V0y

2.63X/01

2.31 */o'
2.07 x/o'

l.8ix(o
1. 71 *fO

/. SSxfO'

I.4U/01

/.35v/<9'

ami \



»UMP TEST DATA SHEET FOE j m,rr f> t*

KAHEi

»ATE >

WEXX HUMBERt 'SA</\t-(.ow
t XK FZKTi ' /J

KXTER LEVEL8

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVE!
INITIALS

H
RECOVERY

t/r2 ,(RESIDUAL
t/t' -

;. HI

110 1 £-.77 / . M X 4.77 E'-' 9.35

113) s.ro 7-5

mi



Appendix 23

REI 10-1 and REI 12-1 Well
Drawdown Test Data

RESOURCE ENGINEERING



PUMP TEST DATA SHEET FOR £*~>vei^ «sMrrT 4 nr

PRO
PRO
DAT

CLOCK
TIME
(2400)

0?A0

1 03o

fO$4

IOSS

II 01

If O7

I f /0

(120

H26.

HB1

Uto

-fl.~c*>

/2 -o /
/2.-02,

a--**;!*
fro 3,

Ii:o33o

?2:eV6~
12:0^.3°

fr:°5~-of
[2:e£

teon
12. -0?

a-*?
UfT^fi-

JECT NAME:
JECT NUMBE
E: X-/6-

u
fACAtu vsurez \\TLL NUMBER: 4^ £-tO-2S

R: r IN FEET: '&:?'
rt, STARTING WATER LEVEL: g-j.<?

ELAPSED
TIME
(Kin)

- —
fv-r^

2f

25

31
Z*7

4-0

So

$(,

£7

10

DEPTH TO
WATER
(Feet)

B2.62

?3. 7(

?3.73

22.83

22. It

93.1t

W.ot

$*{. to
84. U

e«.2.i

&Y.?f

&Y.1C?
&f. *i.
W-IS-
W.<°7

**.*</

o ^J . ^T c*

^^O , ^^f fi •-

S^iRT
^> ? *7Qo *^ * ' i

S3 -12.

Z3.CT

OBSERVERS
INITIALS

ry (7;O

If

A H

0

& If

±.21

1.31
1.31
4..4Z

±.62

4.. ££>
4.. &4~

4.L1

r2/T



PUMP TEST DATA SHEET FOR ,MFFT nr

PROJECT NAME: UTELL NUMBER:
PROJECT NUMBER: r IN FEET:
DATE:

CLOCK
TIME
(2400)

/a : / «>
U- K

1*1^
11; (3

ll:l<-f

/.?'• ' ^

« : / &

I3<'1*>

!%''&

\*,-<As~

/A. '3<£>

W: 5-^

/2'' ^^

#: V^

STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

*7, «J
&3. <r©
^ JT^-

"?5. £T^

S7^. 5-0

F3. *^r
<Z3 . L((
^5.37

-e}.,??"
93. Z&

*Z -1.f

S3. lif

<*3. /7
<S3.cr-

OBSERVERS
INITIALS

A H r2/T

f^fff



£ PUMP TEST DATA SHEET FOR
$HECT .0_F.

PROJECT NAME:
PROJECT NUMBER:
DATE:

WELL NUMBERt
r IN FEET:
STARTING W5TER LEVEL:

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVERS
INITIALS

A H r2/T

fi/.O*

10 '-I

.0

1-30
232.

2/cfi) 9o. vy /.
2] 3D

3:30

JO.t
92.&S

92.2D . 9
92,33 7-2/

<? 2. $

00
93.11

9^.20 11.17 3 -9
n:ai>

n

MM IBM 73,53



PUMP TEST DATA SHEET FOR ,HrrT ftF

PROJECT NAME:
PROJECT NUMBE
DATE:

CLOCK
TIME
(2400)

~>i*in. /rfK-rvW

'O/f/4 lwVVA\

WELL NUMBER:
R: r IN FEET:

STARTING WATER LEVEL:

ELAPSED
TIME
(Min)

2S:sD
30'- (^
*JO'.&>
SD'.fo
6>0'M
16-fi)

W/<n>
<)fc6D

DEPTH TO
WATER
(Feet)

?££o
93.90
9</,d*
Hft
9432.

n^
nz$

OBSERVERS
INITIALS

A H

M.7?
)^$7
/3-OQ.
I1JS
/3.^?
/I V3
/3.5T

r2/T

/, 5"^ /<SOa

j^lX/O*
r * f <C /\r U

i~~) O (rf i j "" '

£.C 1 Y/f)"/

f-^x/o"1

/ * ' v /> y/0



TEST DATA SHEET FOR X .Hrrr

PROJECT NAME:
PROJECT NUMBER:
DATE:

Q
WELL NUMBER:
a: IN FEET:
STARTING WATER LEVEL*

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVER
INITIALS

H
RECOVERY

R2/T AH
(RESIDUAL
DRAWDOWN!)

T/'r

.36 , 7.?</;cfc'
-U
/ .so
2.00 W-.tl.

t-GO

A

f.nm
7.00 M/.3M
£.60 33'

nzt
76-66

3.3
:U.C6

".

26 ll.tl
.*.<" .70

an



\c\-00



PUMP TEST DATA SHEET FOR <HFFT

PROJECT NAME:
PROJECT NUMBER:
DATE :

WELL NUMBER:
r IN FEET:

- / /

STARTING WATER LEVEL:
\ 1 f. f

CLOCK
TIME
(2400)

ELAPSED
TIME
(Min)

DEPTH TO
WATER
(Feet)

OBSERVER
INITIAL

AH
(RESIDUAL
DRAWDOWN)

H
RECOVERY

R2/T T/T1

a 5; -5*

5"
%1-tt;

-7 . L
.7* )l

1L- I3

$6.52

)L
I f - t l

30

^ 7 . -

Hll



54 -
t-r

-. IT

\\-l-8S"

"D.

"To Sftmple 6W-I2, GW-2Sr -

-t-o 82.\i

\orSS" A^A. V )

/ ^> Cl^x^ oJr ewd

— • r " ~
\\:oo 10.2.

IKoS- q-ss

l\:oe> ^-2. "2.

U * 1 0 O tl •>• 1 ̂ - D-4<i~

II ;î  e.b^
/ / :2.o g,.e/f

/I- 2.2. 6.S4/

/ / :Z3 8.8«f

£>oo

41 S

M2.0

/I -) 7—,4 ZU

V/o
V/o

mo
mo

M

ETC USED



B:oo

</00

voo

) 3 r 390

3SD

73

13- \

13.- 2

71
72

I ; !
ii
9



56

i'V.'rS

/ t>:<57

-to

3-3
J-2,
3- /:*3

geO
x^x*

^/°c

4//r

'.TSi

U :
/* '
/t '. ft,
Id : do
n. 07
n; (c

-PH

y/ .?-6
^ . L /
//. / r
I I . I 1 ?
/ I . / /
/o ,?/
/ f .»L
/ o r i o

&IO

V^"0
^oo"



98

9-72.

\0-Z-

•77. /O

*>?. zo

V- 30

/1 o .<yo

//tg 421

I

1 Jt f : j



t °i:3o in.no

[o:

Y

10:

///CO

11:05
11:07

I2O.OZ.

\Zo.So

/20.-

11147

116.

M.Zfe

4.15

cfe, ' J?

M.I15"

M- 99

12>PoP UJIAV) 8-73

3.

8.8°

8.80

!**(

m
TO

2*5-

o~



100

n -.

12350

12:

/Z : 2D



CALCULATIONS AND COMPUTATIONS SHFFT / OF

PROJECT:

SUBJECT:

'.32

10$.

/ < / ' • 00

sc
SC

SC

sc
SC
sc
sc

sc
sc

sc

sc
sc

/07-2S 5>C
/Ot /$ SC

• n •

/^ - so
/ < / : $ !

> IS '01
2 is-oi
* /S'-OS

H^ (S-^

I ^ - I S
IS-ftp

/ r -

JOB NO.:

COMPUTED BY'

CHECKED BY:_

101.is
l lO.oo
M O . g o
1 / 1 . 5 ^ -

/i-S.1-0

136,

sc
Sc
sc
sc
SC

5C

sc
SCI

XF7T
/^- r:

^. r
JJL



J CALCULATIONS AND COMPUTATIONS _SHEET Q OF 2—

PROJECT:

SUBJECT:

JOB NO.:

COMPUTED BY:.

CHECKED BY'_

.DATE = _

. DATE:.

fl-oo
II'-

I T.

r/
A r
/?• r



CALCULATIONS AND COMPUTATIONS SHFFT 1 OF 3

SUBJ

JOB NO.:

iJjL-
COMPUTED BY:,

CHECKED BY'_

S c, 0-

/« -• 2 3 3 .f 6 5 C

/q --.

13. ft. S

f'M i^ M- 5

5 C

<> 2.

6 S C

7 ,00 C

S

y o S

5 C

/ I lot s
s c CL.

/a. Q-

CL

;M :

S <:
/ 6



CALCULATIONS AND COMPUTATIONS

PROJECT:

SUBJECT:

JOB NO.:

COMPUTED BY: DATE:.

CHECKED BY: DATE:.

A-6

t l 0-

3 . ;?/

1 M : IIO^O c

f t f l
.S

6 I S CL

1^33 a_

'</ •- /i-r
/M IS '? 3-7 D / CL

5

3 I I / 7 -43

33 lit- to

HFJ5 5

7 S C

CL 1.0

0. / 3.0. go A T

13

A r 3

Hll



CALCULATIONS AND COMPUTATIONS SHFFT "2 OF 3

PR

SU

OJECT: JOB NO . :

CO

CH

MPUTFn RY: OATF :

FCKED BY : HATF:

T^

l̂ o

&1f.

A-6

-70

n$

V*L

^
3/3

/v^
>33^

*̂ Z.

AH

^ O i
J $ * & ]

—

£>/?_£.

Ar

y^r

>e^

3

3

/^

z.t
«.6

1 1 3.

A T 3 0-

A T

A T

16. 3

A

/» r
r

7 A

17-oc /» r 51- a

r ?.$•
2 136. r

» f ..-

/ 7 • H o

J 7 = N /

\ o<^

Kc>

)<?<

""- ~

1
^x

u

,j

u

—

—

A r
A T

/>r

ff«



CALCULATIONS AND COMPUTATIONS SHEET t OF 3

SUBJECT:
TH

JOB NO.: i

COMPUTED BY;

CHECKED BY: DATE:

A-t AH

O 0

jo

Q~

/JL?- 77

'3

X

•6 / / S - 2 3 '7 j 7

' 7 : ^ 3 3 6

lU .fc 'f .

"3.

)o

i o <? . 3^ 2-6. ^

nil



CALCULATIONS AND COMPUTATIONS « H FFT*> nr 3

SUBJECT'- '-̂ -g-v-'M

JOB NO.: 2.

COMPUTED BY:

CHECKED BY: DATE:.

AH

II

13

33 ,j

I G 10 35". ,

( 7

ao

9-9-

13-

9-M

. o

i-

an



CALCULATIONS AND COMPUTATIONS SHEET^-OF^
PRO.IFCT: /^/2-t H/'^/f- JOB N0; i 7 .^ ~ "/

SU RJFCT: /2je_«-er-vi-v-»d J <SL
i\ COMPIITFD RY: HATF:^A/

0 CHECKED BY: DATE:

£^

/ * //

/*M7

/ ? : / < ?

^: XI

/^.' ^a

( O . /% -o

/ ^ = 3 o

^ : 3/

At

^

11

33

}<r
3F

Lv (

M H

^£

V*L D^̂ M.

gf.36

Sfc^

^?.^

^.^
gT. 33

2^ -36

g3.^

29. 3 j

,d/V

M4,6W

^^.7^

U8.7f

^.^
^67

^( . ̂

JTa.̂

rA.6?

OSS..

ft T

AT
A f

A T

A T

A T

A T

A T

>e^4 /^

/ Vfg



Appendix 24

Test Data for ArtiJiical
Penetration Anomoly

RESOURCE ENGINEERING



SUBJECT:

tflTT

/ 5 -

'•->.*>

. 0

o

CALCULATIONS AND COMPUTATIONS SHEET OP

M O // / Tt> A 5H£€~r

1 - I t -

7

1 q . M ̂

K-'

PO.

; / -U'

T '

JOB NO.:

COMPUTED BY:

CHECKED BY= DATE:

- '''''%

GAtt



F^.FHCH LTD. GW-25 TEST
R u n 1

89""19.""86

SE288B DRTfl
c o n s t a n t rate test

t * s t i £ t o b e c o fn p a r e d w i t hi
RE I 18- 1 pump t e:r t data

TRRNSDUCER TflBLE

Input i• RET 18-1
T r a t'i =• d 1.4 c e r s -'•' n : 13 9
S c a 1 •=• f a c t o r- : 4 9 5 9
I n i t i a l level : 81 feet

1 >IPU t Z ; ijW-25
T r a n s d u c e r s .•••' n : 1 8 5 7 .•••' 8 5 8
Sca le f a c t o r : 5 8 . 4
Initial 1 ev e1 : 84 .64 f # e t

Input 3' NONE
T r a n s d u c e r s -•- r~i : N 0 H E
Sea 1 •= f a ctor 1 1

Input 4= RE I 3-4
T r a n =, d u c e r s .•••' n : 1 5 8 4 .•••' 8 5 4
Scale factor : 18.89
I n i t i a l 1 e v e1 : 82.31 f ee t

Input 3: RE I 11
T r a i't s d u c e r s.'' n : 1876 -•' 8 4 9
Scale factor ; 10.87
I n i t i a l level: 79.97 feet

Input 6= F-10-2
T r a n =; d u c e r s x n : 1634 .•-' 8 5 7
Seal * factor: 18.88
I n i t i a l 1 e ve 1 : 46.87 feet

Input ?: R-18-3
T r a n •? d u c e r s ••-' n : 151 8 •••" 8 5 4
S c .31 e f a c t o r : 18. 8 8
I n i t i a l level: 48.89 feet



1 n r-- u t 8 : P -1 0 - 4
T r a n 3 d u c e r s. ••' n • 2344.-' 3 5 N
Sea i e fact o r : 16,13
I n i t i a l 1 *v e 1 : 3882 fee

Input 9: RE I 10-2
V r a n s d u c e r s .• •' n • 516 •••" 8 3 @
Sea 11 f ac t or- 10. 04
I n i t i a l l e v e l 1 5.67 feet

Input IH. RE I 10-3F)
T r a n s d u c e r s ••••' n : 596 •••'' 8 4 1
Scale factor - 16 . 63
Ini t i a 1 1e ve1 : 7.@5 f

FflST OfiTR

Input 11 = RE I 10-3B
T r a n •=• d u c e r s x n • 3 8 3 / 8 3 9
S c a 1e factor 1 1U 05
I n i t i a l level 1 7.^5 feet

Input l£= RE I 10-4
T r a n s d u cer s / n : 1631 ••-' 8 5 7
Scale f a c t o r ^ 10.05
I n i t i a l 1e ve1 : 7.56 feet

PUMP SCHEDULE

D r a i.-.i d o ui n f o r- l 0 0 0 rn i n
Pump at 30 GF't-1
P u m P set at 140 feet

R e c o v e r '••••' for 5 0 6 rn i n

SHNPLING SCHEDULE

0-10 sec & 1 sec
16-66? sec & 5 sec
i-10 min e 2'0 sec
10-100 min S 2 min
10 0-1 0 0 0 m in (? 2.0 rn i n
1000-10000 min £ 60 min
10000-99999 min e 260 ruin



...DRRWDOWN REPORT.

S t a r t e d a t
Lasted 21 '3

1 2 2 8
'3 8 m i n

I n P u t

T ime

1228
1220
1220
1220
1220
1220
1220
1220
1220
1229
1221
1221
1221
1222
1222
1222
1223
1223
1223
1224
1224
1224
1225
1225
1225
1226
1226
1226
1227
1227
1227
1223
1223
1223
1229
1229
1229
1 2 3 0
1232
1234
1236
1238
1240

1 •:: f e

ET <;m

0
0

0

0

0

0

0

0

0

0

1

1

1
V

tl

2
~

3
3
4
4
4
c-

5
5
6
6
6
7
7
f

8
8
C1

9
9
9
10

12
14
16
18
20

i n >

. 000

. 257

.341

. 424

. 507

. 591

.674

.757

.841

. 924

. 007

.417

. 750

. 084

.417

.750

. 034

.417

. 750

. 084

.417

. 750

. 034

.417

.750

.034

.417

. 750

. 084

.417

.750

. 084

.417

.750

. 084

.417

. 750

.084

.111

. 1 1 1

. 099

. ©98

. 098

1 e v •=•

81
100
105
1 10

1 15
1 19
123
126
130
131
131
131
131
131
131
131
130
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
130
130
130
130
130
131
131
131

1

. 00

. 42

. 94
93
39

. 54

. 35
£:'.-<

'. 17
. 37
.87
. 89
. 90
. 90
92
.92
92

. 76

. 34

. 19

. 10

. 04

. 04

. 03

. i i

. 20

. 30
36
'47
.54
.64
. 71
. 80
. 89
. 94
. 81
.07
. 14
. 50
. 79
. 07
.32
. 53

i 1 e •-.-• e

0 .

-19
-24 .
-29
-34
-38.
-42 .
-45.
-49.
-50.
-56 .
-50 .
-50 .
-50 .
-50 .
-SO
-49 .
-43.
-43
-48 .
-48
-48.
-48 .
-48 .
-43 .
-43 .
-48 .
-43.
-48 .
-43 .
-48
-43 .
-48 .
-43
-48
-49 .
-49.
-49.
-49.
-49.
-50
-SO
-50 .

1

00

42
94
93
39
54
7S
86
17
87
C; T*

39
90
90
92
92
Q ""'

76
34
19
10
04
04
03
12
20
30
3 f.
47
55
64
72
80
39
94
02
07
14
50
79
07
"7 '1'

53



1242
1244
1246
1248
1256
1252
1254
1256
1258
1300

1392
1364
1 3 0 6
1398
1310
1312
1314
1 3 i 6
1318
1320
1322
1324
1326
1328
1338
1332
1334
1336
1338
1340
1342
1344
1346
1348
1350
1 3 5 2
1354
1356
1358
1420
1440
1560

1520
1549
1559

£- il

24
26
28
30
32
34
36
TO•-' *-•

40
42
44
46
48
50
52
54 .
56.
58
60 .
62
64 .
66 .
68 .
70 .
7ii .
74 .
76 .
7b .
80 .
82 .
84 .
86 .
88.
90 .
92
94'
96 .
98

120 .
140 .
Ififi
180.
280 .
219

. 098

. 098

. 098

. 098

. 098

. 098

. 098

. 123

. 265

. 108

. 292

. 160

. 160

. 160

. 188
1 13
1 13
1 13

. 1 13

. 113
•? 3 o

113
1 1 3
113
1 13
1 13
1 13
133
113
1 13
212
113
ICiFI
113
1 13
245
1 13
113
1 13
1 10

250
110
07.0

12©
980

131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131 .
128,
122
129

92
'rip

9?

. 92:

.92
92
9?
'92
. 92
92
Qv

. 92
9 2
'.92
. 90
92

. 92
9fi
.92
. 90
. 92
. 90
92

. 92
92
92
92
'90
.92
. 92
.92
92
.92
.92
. 92
.92
. 92
.92
.92
92
'.92
.92
.41
, 28
. 30

-50
-50
-59
-59
-50
-59
-59
-50
-50
-50
-50
-50
-59
-59
-50
-50
-50,
- 5 9 .
-59
-50 ,
- .S H

-50
-50
-59 .
-50
-50.
-50 .
-50 .
-59.
-50 .
-59
-50 .
-50 .
-50 .
-50 .
-50 .
-50
-50 .
-50
-50 .
-50
-59 .
-47.
-41
-48.

. 92
92
92
92
92
92
92

. 92
92
92'
92
92
92
92

. 99
92

. 92
90
92
90
92
99
92
92
,92
92
92
90

. 92
9?
92
92
92
92
92
9'"'
92
92
92
9p
92
92
41
28
30

five ra-9e 1 eve 1 : 130. 30



m

m

m
en

I n F- u t 1 < i f <=• e t )

.1 -10
—i ( ( ) 1

I n F- u t i < i f e e t >

.1 1 1 0 1 0 0 1 E 31 1 1 1 1

'T'
QJ.

m

rn
41.

m



1 n F- u t

T i m e

1220
1220
1 22'3
1220
1220
1220
1220
1220
1220
1220
1221
1221
1221
1222
1222
1222
1223
1223
1223
1224
1224
1224
1225
1225
1225
1226
1226
1226
1 id. ii r'
122?
1227
1223
1228
1228
1229
1229
1229
1230
1232
1234
1236
1233
1240
1242
1244
1246
1248
1250
1252

2 '• t IT"

E T <'. m

0

0

0

0

0

0

0

0

0

0

1

1

1
2
•£.

2
"7

"7(
"7f

4
4
4
5
5
5
6
6
6
"7

7
7
o
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.RECOVERY REPORT.

Started at 1559
Lasted 23.735 min
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1600
1 6 8 8
1600
1609

1 6 0 8
1 6 0 0
1600

1 6 8 8
1608
1680
1681
1681
1682
1682
1602
1603
1603
1683
1684
1684
1604
1685
1605
1685
1606
1686
1686
1607
1687
1 6 0 7
1688
1608
1 6 0 8
1683
1603
1609
1610
1612
1614
1 6 1 6
1 6 1 8
1620
1622
1623
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0

ft
0

0

8
8

8
0

0

1
1
1
2
2
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~*
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4
4
4
5
5
5
6
6
6
7
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f

8
8
8
Q
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Q
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16
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22
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. 257

.341

.424

. 507

.591

.674

.757

.841

. 924
0 0 7

.417

. 750

. 084

.417

.758

. 884

.417

. 750
884
.417
.756
. 084
.417
.750
. 684
.417
. 750
884
.417
. 758
. 084
.417
.750
. 084
417
750

'. 084
. 1 17
. 117
. 117
. 117
. 117
.117
.735

1 * v e

98
98
98
98
98
98
98
98
90
98
98
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98
98
98
98
98
98
89
89
89
89
89
p|Q

89
89
89
89
89
89
89
89
89
89
89
88
88
38
88
88

-999
-999

1

. 83
i-;7.
!es
.85
. 85
. 85
.85
. 85
. 83
. 83
. 79
. 73
. 66
cr -7

. •—' <

. 48
38
.29
.21
. 18
. 02
.94
. 86
. 78
. 71
.65
.58
52
.48
.42
. 38
. 33
.28
. 23
.20
. 16
. 13
. 69
. 98
.75
.62
.52
.48
.99
99

i 1 e v

-6
— 6
-6
-6
-6
-6
-6
— 6
-6
-6
-6
— 6
— 6
-5
-5
-5
-5
-5
._ C1

-5
-5

Cj

-5
— rr

-5
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-3
_„ "7

— 3
-999
-999
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. 19

. 19

. 21

. 21

. 21

. 21
2 1
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. 19

. 19

. 15
nq

. 02
93

'. 84
. 74
. 65
. 57
. 46
. 38
. 38
. 22
. 14
.87
81
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. 88
.84
. 78
. 74
69
.64
. 59
56
.52
.49
. 45
. 26
. 11
98

. 88

. 76
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99
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T i m e

1 6 0 0
1600
1600

1600

1600

1600
1600

1600

1600

1600

1601
1601
1602
1602
1602
lSfi.7
1603
1603
1604
1604
1604
1 6 0 5
1605
1605
1606
1606
1606
1607
1607
1607
160S
1 6 0 8
1603
1601="
1609
1609
1610
1612
1614
1 6 1 6
1 6 1 S
1620
1622
1623
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0
0

0

0

0
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0

0

0

1

1

1
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~
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4
4
4
5
5
5
6
6
6
I''
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7
8
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8
Q
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9
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.341

.424
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.841

.924

. 007
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.750

. 0S4

.417

. 750
fiS4
.417
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084
.417
. 750
. 084
.417
. 750
. 084
.417
.750
. 084
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. 084
.417
.750
. 084
.417
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fi:-:4

. 117
1 17

. 117

. 117

. 1 17

.117

. 735

1 e v e

0

0
0

-fi

0

-0

-0

0

-0

0

0

-0

0

0

0
fi

0

0

0
-H

0

0
0

0

0

-0
0
-0

0

-0
0

-0

-0

0

0

0

0

-999
_Qqq

- 9 9 9
-999
-999
-QQQ

-999

1

. 00

. 00

. 00

. 00

. 00

. 00

. 00
flfi

. 00

. 00

. 00

. 00

. 00

. 00

. 00

.00

. 00

.00

. 00

. 00

.00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 00

.00

. 00

. 00

. 00

. 00

.99
qo

. 99
99
99
QQ

99
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-0
-fi
0

0

0

0
0

0
0

0
-0

0
-0

-0
0

0
0

-0
0

0

0

0
0

0

0

0
0

0
0
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0

0

0

-0

0

0

0

-999
-QQQ

-999
-999
-999
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. 00

. 00

. 00

. 00

. @0

. 00

. 00

. 00

. 00

. 0 0

. 00

. 00

. 00

. 00

. 00
fifl

. 00

.00

. 09

.00

.00

.00

. 00

. 00

. 00
f\f\

.08

. 00

. 08
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. 00

. 00
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. 00
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1600

1668
1 6 0 9
1 600

1600
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1 6 0 0

1601
1601
1602
1602
1602
1603
1603
1603
1604
1604
1604
1605
1605
1605
1606
1 6 0 £
1606
1607
1 6 0 7
1607
1 6 0 8
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1608
1609
1609
1609
1610
1612
1614
1616
1618
1620
1622
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0
0
0

0

0

0
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0
1

1

1

2
2
2
3
3
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4
4
4
5
5
5
6
g
6
•7
7 .
7
8
8
o
Q

9
Q
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16.
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20
22.
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.257

.341

.424

.507

.591

.674

.757

. 841

. 924

. 007
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.750

. 084

.417
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.084
.417
. 750
. 084
.417
. 750
. 084
.417
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. 084
. 417
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. 084
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.084
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Pi;-: 4
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. 684
I 1 7
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1 17
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ft3
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•83
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83.
83
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83
83.
83 .
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83.
83.
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S3.
83
83
83.
S3.
83 .
y NJ
33!
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83.
83 .
84.
84.

-999
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.91

.91

.92

. 92
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'.92
.92
. 92
. 92
. 92
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'"' 3

. 93

. 93
93

. 93

. 94

. 94

.94

. 95

. 95

. 95
95

. 95
96
.96
96
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.97
97
97
97
97
98
9ft
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99
01
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99
QQ

99
QQ

-1

-1

-1

-1

-1

-1
" 1

-1
-1

— 1
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— 1

— 1

-- 1

"" 1

™ 1

-1

-1
"- 1

~ 1

— 1

— 1

-1
-1

-1
4

~ 1

~ 1

-1

— 1
_ j
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-1

_ 1

— 1

-1
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-1
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-999
-999
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. 69
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. 61

.61

.61

.61

. 61
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.61

.61

.61
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. 62

. 62
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.62
63

. 63

. 63

.64

.64

.64

.64

. 64
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65

. 65

. 65

. 66
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.66
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. 67

.67
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.76
.71
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1660
160 8
1 6 0 0

1 6 0 0
1600

1600

1600

1600

1600
1 6 0 0

1601
1601
1602
1602
1602
1603
1603
1603
1604
1604
1604
1605
1605
1605
1606
1 6 0 6
1606
1 6 0 7
1607
1607
160S
160S
1603
1609
1609
1609
1616
1612
1614
1616
1618
1620
1622
1623

5 •:.' fee
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0 .

0 .

0 .

0 .
0.

0.

0.
0
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1 .

1 .

1 .
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^ii .
3 .
3 .
3 .
4 .
4 .
4 .
5 .
5 .
5 .
6 .
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7 .
7 .
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S.
8 .
8.
9 .
9
9 .
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12.
14 .
16.
18.
20.
22.
23.
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257
341
424
507
591
674
757
841
924
007

417
750
084
417
750
084
417
750
084
417
750
084
417
750
084
417
750
084
417
750
084
417
750
Fi84
417
750
684
117
117
117
117
1 17
117
735

1 eve

1-1 --i
O tl

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

-999
-999
-999
-999

1

.51

.51

.51

.51

.51

.51

. 51

.51

. 50

.51

. 52

. 52

. 52

.52

.52

. 53

. 53

.53

. 53

.53

. 53

. 53

. 53

. 53
wt ̂,

. 54

. 53
F.4
.54
.54
. 54
. 54
.54
.54
.54
.54
.54
.54
.54
.54
. 99
99

'. 99
. 99

Ale v e

___ ̂
_2
-!.'
-2.
-2 .
_ O

— £ .
"~ £- .

-2 .
_•?

*i
-2
-2\
-2.
__ --1

-2f,~~ *i .
-2.
-2.
-2 .

--*~ £. ,

— O
f-i
tl .

_ --i

__ •fj

~~ bl .
_ f^

— £_'

-2^
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-2 .
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— >*
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-999
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1
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S3
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57
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99
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T i fn e

1696
1699
1698
1609
1698
1609

1609

1609

1600

1600
1601
1601
1602
1602
1602
1603
1603
1603
1604
1604
1604
1605
1605
1605
1606
1696
1606
169?
1607
1607
1608
1603
160S
1 6 0 9
1699
1603
1 6 1 0
1612
1614
1616
1618
1628
1622
1623

6 ( tee

E T < n 1 1

0 .

0 .

0 .

0.

8 ,
0.

0.

0.

0.

1 .

1 .

1 .
'_"•i;
2
3.
3 .
-7
•.p.' •

4.
4 .
4.
5 .
5.
5.
6 .
6 .
6 .—>r .
7 .
7 .
8 .
8 .
6 .
3
Q

Q

10!
12.
14 .
16.
18 .
20.
22 .
23.

t ;• •

n >

257
341
424
507
591
674
757
S41
924
007

417
750
084
417
750
084
417
750
684
417
759
084
417
750
684
417
750
084
417
750
084
417
750
084
417
750
084
117
117
117
1 17
117
117
735

1 e v e

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

-999
-999
-QQQ

-999
-999
-999

1

. 96

.96

. 96

. 96

.96

. 96

.96

.96

. 96

.96

. 96

. 97

.97

.98
98
99
99

. 00

. 00
Ftfi
.61
.01
.92
.02
.62
.02
.03
fi3
.03
f1.7
.03
.03
.63
. 04
.64
. 04
. 04
. 04
.99
.99
99
99

. 99

.99

il ev

0

0

0
n
0

0
0

0

0

0

0

0
0

0
0

0
0
fl

0
0

0

0

@

0

0

0
0

0

0

0

0

0
0

0

0

0

0

0

-999
-999
-Q-3Q

-999
-999
-999

ei

. 12

. 12

. 12

. 12

. 12

. 12

. 12

. 12

. 12

. 11

. 11

. 11

. ie

. 10

. 09
flq
.08
.08
. 08
. 07
. 06
flfi
.06
. 06
. 06
.05
-05
.05
. 05
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. 04
. 04
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.04
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. 03
.03
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. 99
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1600
1690
1600

1 6 0 0

16.08

1680

1600

1600

1 6 0 0

1600

1601
1601
1602
1602
1602
1603
1603
1603
1604
1604
1604
1605
1605
1605
1606
1606
1606
1607
1607
1607
160S
160S
1603
1603
1603
1609
1 6 1 0
1612
1614
1616
1618
1620
1622
1623

7 •:.' i' e

ET Cm

0
8
0

0

0

0

0

8

0

1

1

1
2
•-<
•-.h_
3
3
3
4
4
4
5
5
cr

6
6
6
i''
7
7
8
3
8
9
9
9
10

12
14
16
IS
20
22
23
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.257

.341

.424

.507

.591

.674

.757
841
.924
.007

.417

. 750

. 684

.417

.750

. 084

.417

. 750

. 684
417
.750
. 084
.417
758
.084
.417
.750
.084
.417
.750
.684
.417
.750
.084
.417
758
.084
. 117
. 117
. 117
. 117
. 1 17
. 117
.735

1 1?'-/"?

40
40
40
40
49
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
48
40
40
40
40
40
49
40
40
40
40
40
40
49
40
40
40
46
40

-999
-999

1

. 09

. 09

. 09

. 09

.09

. 09

.09

.09

.09

. 09

.09
99

. 69
09
.09
.09
.09
69
.09
. 09
. 89
. 09
flQ
.89
.09
.09
. 69
. 09
.09
. 09
.69
. 09
. 09
. 09
. 69
.09
09
. 09
.99
. 09
.09
.09
.99
.99

i] evel

O
0
0

0

0
0

8
0

0

0

0

0

0

0
0

0

8

0

0

0

0

0

0
o
0
0
0

0

0
0

0
0

0
0

0

0

6

0

6

0

0

0

-999
-999

. 00

. 90

. 00

. 00

. 00

. 00

. 09

. 00

. 08

.00

.80

80
.08

. 80

. OO

. OO

. 88
08

. 88

. 88

. 88

08
.88
.88
. 88
. 88
. 86
. 88
. 88
. 86
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. 86
. 68
.88
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.88
. 66
OO

. 86
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T i rii <?

1 6 0 0
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1606

1608

1600

1600
160Fi
1600

1 6 0 0
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1601
1601
1602
1602
1602
1603
1603
1603
1604
1604
1604
1605
1605
1605
1606
1606
1606
1607
1607
1607
1608
1608
1608
1609
1603
1609
1610
1612
1614
1616
1618
1620
1622
1623

£ < f i?

ET Cm

0

0

0

0

0
0

0

0

0

1

1

1
.-'

2
2
7
~y

3
4
4
4
5
5
5
6
6
6
7
7
c
8
8
8
9
9
9
10

12
14
16
18
20
22
23

e t > :
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.257

.341

.424

. 507

.591

.674

.757

.841

.924
f 1 Fi 7
.417
.750
.084
.417
. 750
C1R4
.417
. 750
.084
.417
.750
. 084
.417
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. 084
.417
. 750
. 084
.417
. 750
.084
. 417
. 750
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.4 17
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. 084
. 1 17
1 17

. 1 17

.117

. 117

. 117

.735
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38
38
38
38
38
38
38
33
38
38
38
38
"7;-!
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
7.fi
38
38
38
38
38
38
38
38

-999
-999
- 9 9 9
-QQQ

-999
-999
-qqq

1

. 82

. 83

. 83
P3
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82

. 83

.83

.83

.82
83

. 83

.83
O O

^83
. 83
.83
. 83
.83
.83
. 83
.83
.83
.82
.83
.83
. 82
.83
.83
. 83
83
.83
.83
. 82
.83
83
.83
. 99
99
.99
QQ

99
. 99
99

A lev

0
-0
-0
-0
-0
0

-0

-0

-0

0

-0

-0

-0

0

-0

-0

— 0

-0

-0

-0

-0

-0

-0

0

-0

-0

0

-0

-0

-0
-0

-0

-0

0

-0

-0

-0

-999
-999
-999
-QQQ

-999
-999
- O ci q

6-1

00

. 00

. 00

.00

. 00

. 00

. 00

. 00

. 00

.00

. 00

. 00

. 00

.00

. 00

.00

. 08

. 00

00

. 00

. 00

. 00

. 00
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. 00

. 00

. 00

. 00

. 00

. 00
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1 6 0 8
1 6 0 O
1608
1 6 8 8
1600

1600
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1600

1600

1601
1681
1 602
1 6 0 2
1682
1 6 8 3
1683
1 6 8 3
1604
1684 .
1604
1605
1605
1 6 0 5
1 606
1606
1606
1687
1687
1 6 0 7
1608
1 6 0 8
1608
1689
1609
1689
1610
1612
1614
1616
1 6 1 8
1628
1622
1623

ET (in

8
0

0

0

0

8
0
fi
0

1
1
1
J£

^2
"7

3
"̂ j

4
4
4
F;
5
5
6
6
6
7
"7

7
8
8
8
9
9
q

10
12
14
16
18
20
22
23
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. 257

.341

.424

. 587

.591

.674

.757

.841
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